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(a no basic change in the 
physical properties of a liquid 
whether you pump large or small 
volumes. But as the volume being 
pumped approaches the milliliters 
per hour (ml /hr) range, several 
constant characteristics of liquids 
tend to become serious problems. 
Metering success depends on how 
well these problems are solved by 
pump design and operating prac- 
tice. 


Compressibility: 

All liquids are compressible, but 
so slightly that there is rarely much 
cause for concern. In small volume 
metering, however, the 0.027°7 re- 
duction in volume of water which 
accompanies each additional 100 
psi pressure can represent a 0.3% 
loss in pumping efficiency. Thus 
the existence of high or fluctuating 
discharge pressures must be con- 
sidered when choosing a micro 
pump. 


’ 
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Entrapped air: 


3ubbles can be troublesome even 
in high capacity controlled volume 
pumps. But when you’re metering 
at the rate of 1/60 ml per stroke to 
0.3% accuracy, a bubble can spell 
disaster. Good pump design can 
minimize the bubble problem by 
speeding bubbles through the liquid 
end in a very few strokes, but only 
good pumping practice can elimi- 
nate it. In our experience, there is 


how to meter small quantities 
of liquid accurately 





no substitute for a deaerator in 
the line. 


Viscosity: 

Low viscosity liquids tend to pass 
between any but the most per- 
fectly mated ball checks and seats. 
Ball seating techniques recently 
introduced by Milton Roy have 
eliminated this problem, however, 
and extended the number of liquids 
that can be accurately pumped in 
small volumes. For example, a 
miniPump® is now successfully 
pumping 85 ml hr of cyclohexane 
against a discharge pressure of 
1,000 psi to an accuracy of +0.6%. 


Minute volumes also impose 
tight specifications on the pump 
itself. Plungers, balls, and seats 
must be finished to a degree of near 
perfection. Parts are inspected 
under powerful microscopes for any 
sign of imperfections. Proper mat- 
ing of balls and seats is so critical 
that a rigorous functional test is 
necessary. 


Solving these unusual problems 
demands such special equipment as 
the Milton Roy miniPump, and 
special pumping practices. To- 
gether they permit numerous 
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metering jobs not otherwise pos- 
sible. MiniPumps are standard 
equipment wherever small volumes 
of expensive or dangerous liquids 
are to be accurately metered into 
large process streams: perfumes 
into soap, dyes into cheese, odor- 
ants into natural gas, and hydra- 
zine and other amines into boiler 
water. MiniPumps have also 
proved themselves in the chroma- 
tographic analysis of amino acids, 
feeding influent buffers to the 
columns and accurately introduc- 
ing ninhydrin reagent to the 
effluent. 


If precision pumping of small 
volumes of liquid is one of your 
problems, look to Milton Roy’s 25 
years of experience for your most 
economical solution. For more de- 
tailed information on miniPumps, 
write for Bulletin 1257-1. Milton 
Roy Company, 1300 East Mermaid 
Lane, Phila. 18, Pennsylvania. 


milton 


OY 


CHEMICAL INSTRUMENTATION SYSTFMS 





Controlled Volume Pumps « Quantichem Analyzers 
Chemical Feed Systems + pH Instruments 














Your Place 


in Instrumentation 


In the relatively short span of 14 years . . . since the end 
of World War II . . . instrumentation has become our newest 
and most important technology. Elaborate electronic com- 
puters have suddenly appeared on the scene automatically 
reducing complex business and industrial procedures to con- 
trollable systems; new worlds have been explored by fully 
instrumented, self-controlled rockets, missiles and man-made 
satellites; and men have become more productive in all in- 
dustries through improved factory processes and products 
made possible by instrumentation and automatic controls. 


And yet many of yesterday's startling technical innova- 
tions are already out-dated. Tomorrow the products of today 
are obsolete. As new industrial processes are developed, new 
forms of .energy applied, new methods and products to auto- 
matically measure and control them must be created 


But what about your place in this rapidly-expanding field 
of technology? Where is your place in instrumentation? Are 
you progressing with the industry or are you marking time, 
dated in your thinking and planning? 














Our world is moving forward too quickly for any of us 
to stand still. Today more than ever we must stay informed 
The interchange of technical information, the communica- 
tion of knowledge, is vital. Membership in technical so- 
cieties, groups dedicated to advancing specific technologies, 
is essential. What better way of sharing in the latest devel- 
opments and advancements in your chosen careers than 
through active participation and association with others in 


the same field. 


Again, what about you? 





What about your place in instrumentation? Are you taking 
advantage of the many opportunities available through the 
only technical society exclusively devoted to instrumentation, 
automati< controls and systems engineering? Formed in 1946, 
the Instrument Society of America by providing the climate 
and meeting place and sponsoring symposia and conferences 
has kept pace with the technology. By disseminating infor- 
mation, stimulating educational activities and developing 
standards, ISA has advanced individual opportunities and 
professional prestige for its members 


Your place in instrumentation depends on you 


WY 





For complete information on membership in the Instrument 
Society of America and how to qualify for various member 
ship grades within the Society, visit the ISA Booth or write 
Instrument Society of America, Membership, 313 Sixth Ave 
nue, Pittsburgh 22, Pennsylvania. 
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ISA Keeps 


its Members Informed 


TECHNICAL AND EDUCATIONAL SERVICES 


S 


Conferences and Exhibits, programmed to present the 
widest range of instrumentation subject matter, supple- 
mented by the instrument industry's display of all types 
of equipment, held three or four times each year in 
different cities throughout the United States and Canada. 


Symposia, programmed for intensive consideration of sin- 
gle subject-matter interests, conducted annually or bi- 
annually by various ISA Technical and Indusctry Divisions 


Intersociety Conferences and Symposia, programmed joint- 
ly with other societies for single subject-matter interests. 


Educational Services, ISA fosters training and education 
for careers in instrumentation. Vocational guidance mate- 
rials, course outlines for instructing technicians and en- 
gineers entering the instrumentation field, visual aids, 
texts and other guides are available to schools and com- 
panies. Through ISA's participation in the Foundation 
for Instrumentation Education and Research (FIER), 
courses leading to a degree in instrumentation engineering 


are encouraged through fellowship and other events. 


CTION ACTIVITIES 


Monthly technical programs, programmed by each ISA 


Section to meet the interests of the local membership 


Conference symposia, clinics and exhibits, programmed 


for local and regional participation 
Plant Tours, schedu'ed to see instrumentation in action. 


Training programs, conducted in cooperation with local 


educational institutions to provide upgrading opportunities 


BLICATIONS 


ISA Journal, the Society's monthly magazine presenting 
articles on all phases of instrumentation science and tech- 
nology subscription included with your dues 

D 


Recommended Practices, uniform standards of practice 


and procedure, issues included with your dues 


Proceedings, compilations of the technical papers pre- 


sented at ISA conferences and symposia — invaluable ref- 


erences 


Transactions, selected authoritative contributions to the 


literature of instrumentation progress 


Translations, four leading Soviet instrumentation journals 


translated cover-to-cover into English 
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new F&P magnetic flowmeter 200 times more sensitive 








Low-conductivity liquids meet 
their master in F&P’s new mag- 
netic flowmetering system. In 
one big technological jump, this 
new magnetic meter leaves all 
others behind . . . metering liq- 
uids and slurries with conduc- 
tivities as low as 0.1 micromho 
per cm. Completely free of all 
obstructions, this versatile in- 
strument provides accuracies 
better than +1°% of flow—in- 
dependent of viscosity, density, 
turbulence, or changes in liquid 
conductivity. 

Get all the facts on the world's 
most versatile flowmeter — the 
F&P Magnetic Flowmeter. Con- 
tact the F&P field engineer 
nearest you, or write for Cata- 
log 10D1416-1. Fischer & Porter 
Company, 599 County Line Rd., 
Hatboro, Pa. In Canada, Fischer 
& Porter (Canada) Ltd., 2700 


Jane St., Downsview, Ontario. 












LCOHOL * OISTILLED 
zy A WATE 
BEN R * Form 


IC ACID 





FISCHER & PORTER 
COMPANY 
COMPLETE PROCESS INSTRUMENTATION 


September 1959 CIRCLE NO. 104 ON PAGE 217 3 











h&M 
GIVES YOU 

THE MOST VALVE 
FOR YOUR DOLLAR 


averaging highest in Cy ratings 


When you are buying control valves, one of the most important points 
to consider is flow capacity, or Cy. Valves of the same nominal size 
won't necessarily deliver the same flow output, which is what you're 
paying for. 

K & M valves give you the highest Cy’s available. This is not an 
extravagant claim derived from estimates or theoretical calculations; it 
is based on actual hydraulic tests. 

The accompanying table will show you just how much higher is 
K & M’s flow capacity. Sometimes, this greater efficiency permits the 
use of the next smaller size valve—at a substantial dollar saving. Al- 
ways, it provides better controllability: fluid flow is smoother, less turbu- 
lent, with lower pressure loss through the valve body. 


With K & M, you get what you pay for—and then some. 


SEND FOR BULLETIN CV53. 
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_..  RIELEY & MUELLER, INCORPORATED 


¥ ~4 Oldest Pressure and Level Control Valve Manufacturer 
64 Genung Street, Middletown, New York 
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diaphragm control valves 





Our 80th Year 


S.A, 1904 
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HAYS LOW RANGE 
OXYGEN ANALYZER 


© for extremely low 0, ranges (0 to 1%, 0 to 2%, 0 to 3%) 
e not affected by H, concentrations up to 50% 

® accurate to +2% of range 

e sensitive to changes of .01% oxygen 

® no moving parts to wear out or break down 


Now, Hays—leader in oxygen anal- 
ysis— brings you a new analyzer spe- 
cifically developed for measurement 
of low concentrations of oxygen. 

The Model $32 utilizes a new 
concept of the principle upon which 
the Hays Magno-Therm Oxygen 
Analyzer operates—an instrument 
that has established an enviable rec- 
ord for accuracy and dependability 
in thousands of industrial applica- 
tions over a 10 year period. This 
basic principle is, that oxygen and 
a few other relatively uncommon 
gases are paramagnetic . . . i.e., 
attracted by a magnetic field. This 
paramagnetic characteristic of oxy- 
gen provides an ideal basis for de- 
termining oxygen content of gaseous 
mixtures. 

The Hays Model 632 Analyzer 
incorporates a basic Wheatstone re- 
sistance bridge circuit within a re- 
corder to provide a continuous rec- 
ord of Oxygen content by measuring 
variations in the paramagnetic prop- 
erties of the sample gas. Complete 
details of its construction and 
method of operation will be for- 
warded on request. 

When used with a Hays Model 
771 Universal Electronic Recorder 
and a suitable sampling system, the 
new Model 632 Oxygen Analyzer 


provides these distinct advantages: 
¢ Uneffected by hydrogen concentra- 
tion up to 50% 

Sensitive to changes of .01% oxygen 
Zero stability within +1% of range 
No moving parts to wear out or 
break down 

¢ Three available ranges—0O to 1%; 
0 to 2%; 0 to 3%, 

Divided flow assemblies significantly 
reduces possibility of cell damage 
due to dirty or wet sample gases 
passing through analyzer 

Accuracy better than +2% of range 
Extremely fast response to fluctua- 
tion in oxygen content 


Write today for complete information. 


Ask for Bulletin B632. 


Automatic Combustion Control 
Boiler Ponels * CO, Recorders 
Verifiow Meters and Veritrol 
Ges Anolyzers * Draft Goges 
Combustion Tesi Sets 
Electronic Oxygen Recorders 
Electronic Flowmeters 
Electronic Feed Water Controls 
Miniature Remote Indicators 
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The economy cable, Type T Dekoron Multi- 
couple Cable consists of insulated, numbered and 
twisted wires covered with 90% closed No. 30 
cotton braid and outer sheath of .050” thick 105°C 
PVC. Moisture and chemically resistant; approved 
for direct burial. Can be installed without conduit, 
or with smaller conduit when necessary. 


TYPE A 


Same construction as Type T, above, except 
has outer covering of modified square lock galva- 
nized steel armor overall which shields cable, 
serves as conduit and provides crush resistance 
with great flexibility. 


rvee AAT 


Type AT Dekoron Multicouple Cables in- 
corporate all advantages of Types A and T. 
Consists of armored Type A sheathed with .050” 
thick 105°C PVC. Moisture, chemical, and high 
crush resistance. Approved for direct burial or 
installation without conduit in open racks. 


DLESKOROINI 


MULTICOUPLE EXTENSION WIRE 


Dekoron multiple pair harness of thermocouple extension wire is 
available now in three constructions, each in either Iron-Constantan or 
Chrome-Alumel. All are guaranteed to meet or exceed ISA specs for 
standard grade extension wire. 














And — equally important — all are designed to drastically reduce 
thermocouple extension wire costs. Dekoron Multicouple Extension 
Wire reduces installation and maintenance time... often cuts initial 
material costs . . . always lowers installed costs. A-104a 


® 
products QUALITY + RESEARCH + SERVICE 


SAMUEL MOORE & COMPANY 


DEKORON PRODUCTS DIVISIion . MANTUA, OHIO 
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in fluid fiow control. They foresaw the requirements for superior valving with pre- 
cision positioning and dynamic response characteristics. The result? Annin’s com- 

pleic line of bodies and actuators, like those shown here, are years ahead 

of the industry. As new headlines tell of new advances in mili:ary and 

industrial automation, Annin is ready to meet the need for precise and 

powerful control elements with the finest designs available. 

Write today for Annin’s latest Actuator Bulletin No. 1236ST 






















SPACE AGE AUTOMATION REQUIRES 
THE PRECISE POSITIONING AND 
DYNAMIC RESPONSE OF 
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CTUATORS | 


ON DISPLAY AT THE 14TH ANNUAL ISA INSTRUMENT 
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600 Series Actuator Electro Pneumatic "Toggle Actuator Fescunae Hydraulic Electro Hydraulic Actuator 


Domotor Actuator 
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THE MOST ADVANCED FEATURES 


= 
7" MODERN VALVE DESIGN 


ARE COMBINED IN 
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ttuator 15 Group Body 45 Group Body 65 Group Body Check Valve Body 34 Group Body 
600 Ib. ASA rating 1500 Ib. ASA rating 2500 Ib. ASA rating 600 to 2500 Ib. ASA rating 0 and 10000 Ib. ratings 


/ VA f VES THE ANNIN COMPANY 
1040 S. Vail Avenue, Montebello, California 
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WHAT’S NEW 
a——o== IN THE INDUSTRY 


Cryotron Computer An Arthur D. Little research team under Albert E. Slade has pro- 
duced the first operating cryotron circuit. Cryotrons are supercon- 
ductive, deposited-film, electronic devices which operate in liquid 
helium four degrees above absolute zero —40°K or —450°F, that 
may drastically reduce computer construction costs. Vacuum de- 
posited cryotrons will reduce inductance for greater speed, achieve 
radical miniaturization and allow comparative ease of fabrication. 
Tests to date indicate that cryotrons will soon be competitive with 
other electronic switches in speed—on the order of 100 millimicro- 
seconds. Conservative estimates suggest 2000 cryotrons can be con- 
tained in a cubic inch. Construction is from masks or stencils— 
opening the possibility of automatic, high-speed, low-cost produc- 
tion. Present state of the art indicates that the first cryotron com- 
puter can be constructed in the next four to five years. 








® 
Toward Wealthier Wells Standard Oil of California will use an Autonetics “Recomp” com- 
puter for more efficient determination of optimum petroleum yields 
from crude oils at their Richmond refinery. The general-purpose 
digital computer will process the chemical data obtained from ana- 
lyses of crude oils as well as help solve other problems associated 
with daily operations of the large oil refinery. 


=. 

Jobs: Good and/or Bad Secretary of Labor James P. Mitchell says the engineering job out- 
look is “good” to “excellent”, especially in mechanical, electrical and 
aeronautical engineering, but employers will be much more selective 
than in the past. A engineering degree will cease to be a passport, 
with many recruiters interviewing only the top 25% of a class. 
“Quality” is the key word. 


Better Food With Chromatography Leading food researchers report finding better food tastes and im- 
proved flavor control through intensified use of gas chromatography 
analysis. General Foods Corp. reports using a Perkin-Elmer Vapor 
Fractometer for quality control and research in flavor and aroma; 
also, to check effects of various food-processing stages on food com- 
position; to measure stability of raw materials and finished products 
(formulated flavors and aromas) under various storage conditions. 


Automatic Transistor Production Scientists at Westinghouse research labs have taken a major step 
toward fast, continuous, automatic manufacture of transistors and 
related semiconductor devices, by forming them along the surface 
of long, thin crystals of germanium. Conventionally, germanium 
is grown as a thick, round ingot that requires costly, time-consuming 
processing to produce useful devices. In contrast, such devices can 
be constructed directly on the smooth, mirror-like surfaces of ger- 
manium dendrites. Westinghouse is carrying on the work under a 
$2 million contract from the Air Force Research and Development 
Command. 


Engineering Income: Way Up Median income for engineers in 1958 was $10,000, according to an 
NSPE report. For the full story on engineering income, by years in 
profession, engineering field, etc., see Industry Notes, page 254. 
4 (Please turn to page 13) 
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MEASURED VOLTAGE 
This chart shows the significant resolution error that 
results in other five-digit meters as compared to the 
NLS V-35 with the factual fifth figure. 





Compact, plug-in design of the NLS V-35 





The All-Transistorized NLS V-35 


Here for the first time is a true five-digit voltmeter with a factual 
fifth figure. Increased accuracy of full five-digit resolution — 
0.001% — results from the new mathematically perfect logic of 
the NLS V-35. 

Other five-digit digital voltmeters require “desensitizing” to 
prevent oscillation of the least significant digit. This results in 
a resolution error of tiizee to nine digits in the upper portions 
of each range as graphically displayed in the chart to the left. 
This comparison clearly shows the increased accuracy of the 
NLS V-35, made possible by full five-digit resolution. 


In new loyic . . . in all-transistorized circuitry, including logic 
... in new simplified design with plug-in circuit boards, plug-in 
oil-bathed stepping switches, and snap-in readout . . . the NLS 
V-35 leads its field. Write today for complete information, 


NLS V-35 Specifications 


Measures Voltage from +0.0001 to +999.99, Ratio trom 
+.00001 to +.99999 ... 10 Megohm Input Impedance . . . 0.01% 
Accuracy . . . Automatic Selection of Range and Polarity .. . 
And Measures Three Times Faster Than Any Other Stepping 
Switch Instrument. 


Originators of the Digital Voltmeter 


non-linear systems, inc. 


DEL MAR (San Diego), Californio 


NLS — The Digital Voltmeter That Works ... And Works. . . And Works! 
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WHAT’S MEW IN THE INDUSTRY (Con’t from page 11) 


The International Market 


A Matter of Importance 


Communism through Automation 


IFIPS in '60? 


Discontent in Britain 
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Overseas demand for U.S. industrial instruments has constantly ex- 
panded over the last few years, despite growth in foreign production, 
reports the U.S. Department of Commerce. Overseas sales reached 
a new peak in 1958—approximately $231 million—in contrast to 
sales of $217 million in 1957 and only $128 million in 1955. The in- 
dustrial and technical instruments represent $185 million of over- 
seas sales, with the scientific, research and engineering instruments 
representing the $46 million balance. U. S. precision instruments 
were sold to more than 130 countries in 1958, with Canada the lar- 
gest market ($66 million), followed by Venezuela and Japan ($17 
million each). 


In France, a joint meeting of the Societe deChimie Industrielle and 
the Association Francais de Regulation et d’Automatisme on “The 
place and role of automation in industrial life,” was attended by 
Robert Buron, French Minister of Public Works and Transportation 
and President of the National Committee for Production—rather like 
having a combined U.S. Secretary of Labor and of Commerce attend 
ISA’s Conference and Exhibit! 


At a recent Soviet Party Congress, Krushchev directed all industrial 
centers to “make fundamental changes and adaovt full mechanization 
and automation . . . remembering always that automation is only a 
higher stage of mechanization and therefore the underestimation of 
the latter may be a big error.” Krushchev called for triple expansion 
of all scientific, experimental and construction institutions working 
on automation, concluding: “The complex mechanization and auto- 
mation of production processes in all the branches of industry is the 
main direction of technical progress. In our country, industrial 
automation, which is the solution of the development of the com- 
munist society, has become the new fundamental industrial policy in 
the realization of the change from socialism to communism.” 


Representatives of computer societies from 18 countries recently met 
in Paris to discuss formation of an International Federation of In- 
formation Processing Societies (IFIPS) to sponsor future inter- 
national conferences on information processing and to act as a perma- 
nent international body devoted to the science of information pro- 
cessing. A provisio:.al bureau was formed to act in behalf of the 
Federation until the first quarter of 1960, when the group will be 
formally established. ISAman Isaac L. Auerbach, representing the 
U.S. National Joint Computer Committee, was unanimously elected 
chairman of the provisional bureau. 


Britain’s slow start in on-line computer installations for process con- 
trol took a thorough drubbing at a recent London meeting of three 
British societies. One speaker at the symposium on “Instrumentation 
and Computation in Process Development and Plant Design,” blamed 
the lag on imitation of other techniques instead of originality in 
electronic equipment application. As an example of what can be 
done, he cited an clectronic flow-ratio controller developed by Royal 
Dutch Shell, which permits in-line blending to better than 0.1%. 


(Please turn to page 15) 
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ALL TRANSISTOR the most versatile . .. most sensitive direct writing unit available 
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Illuminated F 
504-A paper sg 
sae i ; ; from 1 to 250 mm/sec. Elec- 
keprmtretepaenm ot tenis ral es ih Ta 0 
: mm per minute available. 
Zero weave high precision 
Type 481 Preamplifier provides sensitivities drive, 850 ft. capacity (heat 
from one microvolt to 5 volts per mm. or electric) 1500 ft. (ink). 
Front loading, with full un- 
' ’ obstructed record visible 

Type 482 power amplifiers—may be used without from front. 

for up to 10 


Zero suppression control 


Combining all these features... 


e stable d-c sensitivity of one microvolt per mm 

¢ true differential input 

e high input impedance 

e response to beyond 150 cps. 

e reluctance, differential transformer, strain gage with 
a-c or d-c excitation, thermocouples, etc., used with 
all preamplifiers 

e deflection time less than 1.5 milliseconds 
(2.5 ms with preamplifiers) 

e fixed precision calibration 

e instant warm-up 

e precision source for d-c and 400 cycle excitation, 
self-contained 

* zero suppression, twenty times full scale, 
both directions 





BFE 


ate 


(ink). 
ull un- 
visible 





0 ee ¥ 


WHAT’S NEW IN THE INDUSTRY (Con’t. from page 13) 





Sales Talk Earnings for the first six months of 1959 showed a market upturn; 


Mergers and Expansion 


September 1959 


the next few months will show how much of this is solid recovery 
and how much is anticipatory buying against the steel strike. General 
Electric net sales for the period were $2,065,447,000, an increase of 
4% over first-half ’58 $1,973,994.000 . . . Robertshaw-Fulton’s first 
half sales were higher in 59 than in any similar period in the history 
of the company—$40,058,888 . . . The same history-making story at 
Consolidated Electrodynamics—a record-breaking $21,135,000, a 37% 
increase over the first half of 58... At Black, Sivalls & Bryson, sales 
for the first six months of 59 were $21,515,750—up 30% from the 
similar period in 58 . . . International Resistance reported sales of 
$9,409,128 for the first half of ’59, a 61% increase over first-half-year 
sales in ’58 . . . Gross income at IBM for the first half of 59 was 
$615,371,141 compared with $564,615,629 for the corresponding 1958 
period. 
* 


Leeds & Northrup has a $80,284 contract from USAF Air Materiel 
Command for precision potentiometers and accessories .. . Minne- 
apolis-Honeywell received a $5.4 million contract to develop and 
produce inertial guidance systems for Centaur, the first U.S. high- 
energy space vehicle . . . Robertshaw-Fulton’s Aeronautical and 
Instrument Division was awarded contracts totaling $439,986 by 
the Martin Co., for helium pressure regulators for use on the Titan 
ICBM .. . Southwestern Industrial Electronics received a $54,179 
contract to design servoamplifiers for Redstone Arsenal . . . The 
Applied Science Corporation of Princeton will have a share in Project 
Mercury, designing and supplying more than $100,000 worth of air- 
borne statistical telemetering equipment for the Mercury capsules 
.. . Autonetics awarded a $105,468 subcontract to Daystrom-Pacific 
for displacement gyros to be used in the research and development 
program for the Minuteman ICBM. 


Electro-Mechanical Research of Sarasota, Fla., has contracted to pur- 
chase all of the assets of Applied Science Corporation of Princeton. 
ASCOP will be managed as a division of EMR, a subsidiary of 
Schlumberger, Lid. . . . Telemeter Magnetics has acquired Digital 
Instrument Laboratories as a subsidiary .. . and TMI has established 
a new Components Division under the direction of Edwin R. Gamson 
... Ampex Corporation's new “baby,” month-old Computer Products 
Organization, has received a $2 million order from National Cash 
Register . . . Thompson-Ramo-Wooldridge has acquired a controlling 
interest in Magna Products .. . Hagan Chemicals and Controls be- 
gan construction of a new quarter-million dollar addition to its Pitts- 
burgh research facilities . .. Missile Systems Corporation has acquired 
Ling Systems, Incorporated . . . American Electronics has formed a 
new division, Monarch Electronics Co., for research and develop- 
ment projects. 


Assembly Products, Chesterland, Ohio, and Voltron Products, South 
Pasadena, Calif., have combined the former’s meter-relays with the 
latters scale voltmeters to jointly develop and market a new expand- 
ed-scale meter-relay . . . Gas utilities and pipeline companies will 
spend nearly $2 billion for construction in 1959, exceeding the 58 
outlay by 14.9% . . . General Precision Labs and the Filmsort Corp., 
will manufacture and market a new electronic system for automated 
data retrieval. 
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FPO! body styles and 
enables you to obtain the 

far service. 
and/or Controlling Instruments: built 


u ASS >mblies; permits the selection of desired components 
pneumatic control action or function desired. 


Transmitters: interchangeable primary elements simplify the trans- 
mission of pressure or temperature, flow or level measurement. 


e Positioners: pneumatic or electropneumatic positioners and/or elec- 
tropneumatic transducers offer a choice for either pneumatic or electric 
control systems. 

e Butterfly Valves: the versatile butterfly valve line permits multiple 


variations by simple rearrangements of linkage; choice of actuator 
types, liners, seating or nonseating designs and mounting styles. 


This ‘“‘standard”’ versatility of Masoneilan products results in lower 
maintenance costs and reduced delivery delays. It will pay you to 
learn how this versatility can be adapted to your advantage. Call a 
Mason-Neilan representative or write for catalog. 


NOW! 


NA Ss © Ps = va E t L A ~ new developments in Masoneilan 


Butterfly Valves — soft seats, angle 


Division of Worthington Corporation , : 
seating, body liners, actuators 


29 NAHATAN STREET, NORWOOD, MASSACHUSETTS 
District offices or Distributors in principal cities in U.S. 
in Canada: Mason-Neilan, Division of Worthington (Canada), Ltd. 
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INSURANCE 


your product or process ever had 


Makes no difference what kind of operating product or process you deal 
with—big, small, simple, complex— it’s going to be judged on operation, 
and operation alone. For you won’t always be on hand to make sure it is 
properly handled, properly controlled. 

That’s why your best insurance is a dependable automatic control sys- 
tem. It keeps efficiency at its peak and cancels out the high cost of human 
error. 

How much does dependable automatic control cost? Depends of course 
on the requirements. But this you will find by actual comparison. Control 
Panel Corporation consistently comes up with the best price, the better 
design, and the fastest delivery whether it’s J.I.C., NEMA, graphic or 
contour enclosures you want. And it’s simply because panel manufacturing 
is our only business. 

May we have the opportunity of submitting our quotation or proposal 
covering your requirements. There is no obligation, of course. 


ASK FOR NEW BULLETIN 


Lists Pantro uses and Pantro users. 
Shows a cross-section of the many 
types of automatic contro! panels 
Pantro has designed or built for in- 
dustry of all kinds. 


Pressure, temperature multi-point scanner. 





A Partial List of QP Uses: 


Chemical processes and 
machinery 


Bakery machinery 
Canning machinery 


Cement and clay working 
machinery 


Construction and road- 
building machinery 


Grain mill machinery 


Food processes and 
machinery 


Foundry machinery 
Machine tools 
Metalworking machinery 


Oil industry processes 
and machinery 


Paper processes and 
machinery 


Plastics molding machinery 


Printing trades machinery 


Power processes 
Rubber working machinery 


Special industry processes 
and machinery 


Textile machinery 
Woodworking machinery 
Conveying equipment 
Cranes, hoists, derricks 
Furnaces and ovens 
Hydraulic equipment 


Internal combustion 
engines 


Packaging and labelling 
machinery 


Railroad equipment 
Communications equipment 
Electronics equipment 


Motors, generators, motor 
generator sets 


Nuclear processes 


CONTROL PANEL CORPORATION 
SiI7 W. Monroe St. + Chicago 6, Ill. 











September 1959 CIRCLE NO. 114 ON PAGE 217 




















New General Electric 


Instruments on Display 
at the [SA esas inure, sor 2125 





Complete line of null balance strip-chart recorder-controllers, including single-pen, 


Revolutionary new industrial mass flowmeter that 
two-pen and multi-point types. Also, new G-E indicating temperature controller. 


measures gases and liquids ... directly in pounds. 





o'clo'o 


New, improved General Electric mass spectrometer leak detector, new low-price leak standard, and versatile halogen leak detectors. 


See these new precision instruments ron coum. PIM CT DIL AAL 
é TA INSERUMENTATLIVI 
PRODUCTIVITY 
at Booth Number 415 and talk with ...mon FOR AUTOMATION 


engineers who can give you the full 
story on General Electric’s wide 
; INSTRUMENT DEPARTMENT 
range of other measurement devices. 


General Electric Company, Section G ia N F Fs A L @ - [ & CT ny 4 C 


595-204, Schenectady 5, New York. 
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, thermocouple 
problems 


limited space 
temperature 
pressure 


SERVRITE ° 
Premium Sheathed Thermocouples 


(.020" to .500° O.D.) 


Problems of space limitation, 
temperature, or pressure are solved 
with Serv-RITE premium sheathed 
thermocouple wire. For maximum 
sensitivity, accuracy and quick re- 
sponse, ServV-Rite will furnish the 
best service for your dollar. 

Featuring hard-pack insulation 
with heavy wall construction, 
Serv-Rite is fully flexible and can 
be bent to suit requirements. In 
addition to a choice of junction 
tips, fittings and connectors, 
Serv-RITE premium sheathed wire 
is available in a wide range of 
sheath materials, bright annealed. 
Standard and special thermocou- 
ples are made to suit any need. 

All wires used in Serv-Rite 
premium sheathed thermocouple 
wire are selected and matched to 
conform to “Special” limits of 
error as set forth by I.S.A. Recom- 
mended Practice, R.P. 1.3. This 
wire meets the strictest over-all 
specifications. 


Ask for 
BULLETIN 1200-4 


for complete details, 
ordering data, and 
prices on SERV-RITE 
premium sheathed 
thermocouple wires 
and accessories. 


—— 


VISIT US AT BOOTH 625-627 
1.S.A. SHOW — SEPT. 21-25 


Ww 





623 West 30th St., Chicago 16, Illinois 
2011 Hamilton Ave., Cleveland 14, Ohio 
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> We Can’t Be Late in Space 


To the banquet session of ISA’s 
Sth Flight Test Symposium in 
Seattle, “olonei Richard D. Cur- 
tin, Deputy Commander, Military 
Space Systems, Air Force Ballis- 
tic Missile Division, delivered 
this challenge to every instru- 
ment engineer. 


Future space flight will offer even 
greater challenges to the instrumenta- 
tion engineer than has the flight test- 
ing of the past. In addition to meas- 
uring and sending back the many 
vehicle performance parameters that 
always must be examined, imstrumen- 
tation has become the actual payload 
for many space missions, and will 
occupy a significant portion of the 
payload for some time to come 

Recent use of the word “space” in- 
dicates that some people are treating 
space as a thing apart. Actually, space 
is much better understood when view- 
ed as just a continuation of our atmos- 
phere, and a medium in which we can 
operate militarily. Space is all around 
us, and cannot be ignored militarily 
any more than can the land or sea. 
Technological progress has made it 
possible for any nation with the 
capability to operate in space as it 
sees fit, peacefully or otherwise. Space 
is only as peaceful as our potential 
enemies want to make it. 

Our national effort for the peaceful 
use of space certainly is worthy and 
desirable. Scientific space explorations 
are important to our national prestige, 
and will become increasingly impor- 
tant to the well-being of our people. 
However, they should not lessen the 
importance of military space require- 
ments nor limit our capability to 
properly defend ourselves in space. 


Common Goals 


Actually, military and civilian uses 
of space are not as different as some- 
times supposed. Our Department of 
Defense has been actively engaged in 
space research for a number of years, 
even though this research had to be 
concerned mainly with the effects of 
space on high-altitude air operation 
rather than with operations in space 
itself. But, despite this limitation, 
these past investigations in space have 
had both long-range and immediate 
significance. 

This type of space research con- 
tinues to be of great importance to 


2 IS EE CR 6S en) oe hal 


the Strategic Air Command whose 
global mission is affected by certain 
phenomena issuing from space. Studies 
of solar disturbances, the ionosphere, 
cosmic rays and meteoric debris, have 
helped greatly to improve the quality 
and reliability of SAC’s world-wide 
communications. Better knowledge of 
solar radiation has enlarged our un- 
derstanding of the movements of polar 
air masses and the jet stream, and thus 
helped to improve weather forecasting 
and flight planning. By such space 
probing, Air Force scientists and their 
colleagues in science and industry have 
paved the way for continued advances 
in our strategic capability. 

But that was yesterday. What about 
today and tomorrow? Today, space is 
no longer an exclusively scientific 
medium. It is plain to all of us that 
the long-range ballistic missile is 
transforming many of our traditional 
concepts of national defense. The day 
of the annihilating attack by ballistic 
missiles coming through space is 
dawning. Advantages to the aggressor 
of striking the first blow through 
space is so great that not only our 
national security, but our national sur- 
vival is at stake. 


No Warning 


Again, the whole problem of active 
defense is dominated by the charac- 
teristics of weapons which operate 
through the space medium. Ballistic 
missiles are becoming an essential ele- 
ment in the formula for deterrent 
capability — deterrent strength being 
the ability to deter an enemy attack by 
making it clear to any potential ag- 
gressor that he cannot possibly escape 
destruction if he launched an all-out 
attack with nuclear weapons. A most 
important characteristic of ballistic 
missiles is the extremely short time in 
which action can be taken in a war 
situation. Once launched, a barrage of 
missiles can arrive at long-range *ar- 
gets in about 30 minutes. Intercep- 
tion of incoming missiles will, at the 
very best, be extremely difficult; right 
now, interception is impossible. Fur- 
thermore, obtaining early warning of 
such an attack is a mighty difficult 
task. 

Now, even as our ballistic missiles 
themselves are the first space weapons, 
our ballistic missile program has made 
it possible to operate future systems in 
the medium of space. The present 

(Please turn to page 25) 
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NO MOVING PARTS 


Designed to indicate media level changes through hay ke 


simple differential capacitance measurement, the new ht as 


ia Robertshaw Level-Tel 154 contains no moving parts to 


<i clog, wear or jam. 


SIMPLE TWO-STEP CALIBRATION 


Only two quick, non-interacting adjustments are neces- 
sary to calibrate the new Level-Tel 154. 


ANTI-FOULING PROBES 


Self-cleaning Teflon probe assemblies remain free of 
deposit build-up, are unaffected by most cohesive 


substances. 


New Robertshaw 
CONTINUOUS LEVEL 
INDICATOR 


REMOTE INSTALLATION 


Over 200 ft. cable length permissible be- 
tween probe and transmitting unit—virtually 
unlimited cable span between transmitter 
and indicator unit. 


WIDE TEMPERATURE RANGE 


Detector circuitry operable in temperature 
environments from —30° to +212°F. Tef- 
lon insulated probes from —325°F to 
+350°F, Uninsulated probes up to 850°F. 


The Level-Tel 154 is a precise, continuous reading level indicating 
system consisting of a probe detector, transmitter, and indicator. The 
probe condulet houses a miniaturized capacitance bridge circuit, ener- 
gized by a regulated Hartley oscillator in the transmitter. In operation, 
the probe detects media level change as a change in capacitance, 
unbalancing the capacitance bridge. This out-of-balance condition is 
fed to the indicator via the transmitter as a DC signal proportional to 
the level change. 


The new Level-Tel 154 is ruggedly designed for accurate operation. It 
may be used with nearly all liquids, slurries, powders and granular 
solids. Virtually insensitive to temperature and pressure extremes, the 
system functions reliably under difficult conditions, i.e., interface, 
mass measurement, corrosive materials, food processing, cryogenic 
liquids, combustible substances, and abrasives. It is available in either 
explosion proof or water tight housings. Let the modestly priced Level- 
Tel 154 start saving you money now! Write for Bulletin RF-5915 and 
the address of our nearest technical field representative. 


AERONAUTICAL AND INSTRUMENT DIVISION 
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Built to handle the Tough Jobs! 


ee 





HIGH ORDER LINEARITY 


Unique dectector circuitry permits system 
linearity consistent with demanding process 
control requirements. 


BUILT-IN TEST CIRCUITRY 


Functional system checkout and calibration 
are simply accomplished by depressing a 
test circuit button on the control panel 
indicator. 


SIMPLE MAINTENANCE 


Printed circuit wiring and plug-in provision 
for critical components assure minimum 
maintenance time. 


SET POINT CONTROL 


High and low level indicator set points ad- 
justable at contro! panel. 


ENGINEERS ! Dynamic growth offers 
expanding opportunities to qualified EE’s 
and ME’s. Send resume to R. A. Sweeney. 


SANTA ANA FREEWAY 
AT EUCLID AVENUE 
ANAHEIM, 
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( ACCURACY, RELIABILITY 
. AND EXTRA VALUE 


MARSHALLTOWN §&  TAGLIABUE 
e7-Vele7 = THERMOMETERS 





Completely NEW! 


TAG INDUSTRIAL 
THERMOMETERS 


have sealed cases and 
14 other advantages. 


Completely redesigned, these Tag 
Thermometers bring you the big- 
gest value available today. Six 
standard forms. 7” or 9” long 
cases. Full range of temperatures. 
Brass or stainless steel connections. 


“a 






For every purpose 
and pressure. With 


dial ranges as low 


] 
| 


as 10 inches of 


a, lS eS 


water, as high as 
30,000 Ibs. per 


sq. in, 





Dial sizes are available from 114” to 12” 
OTHER TAGLIABUE PRODUCTS 











diameter in a wide variety of case styles. ' SUBMARINE THERMOMETERS j 
) MIDGET INDUSTRIAL 7 | 
Depending on range, Marshalltown gauges | THERMOMETERS 4 
: ETCHED STEM i 
- : HERMOMETERS P 
are bourdon tube or diaphragm actuated. . POCKET AND ARMORED 4 
THERMOMETERS 
Precision machined movements with milled GENERAL PURPOSE i 
THERMOMETERS j 
= pee LABORATORY HYDROMETERS 
teeth assure minimum friction, wear and WET AND DRY BULB — 
HUMIDICATORS _ a 
back lash. . es is re 
earners a] 





MARSHALLTOW TAGLIABUE 
MANUFACTURING COMPANY MANUFACTURING COMPANY 
A Division of Marshalitown Manufacturing Co, 
aaa eey Cue HEMPSTEAD, NEW YORK 
Send for your free catalogs 
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(Continued from page 22) 
Ads, Titan, and Thor provide us with 
booster capability for space activities— 
both scientific and military—for sev- 
eral years to come. With the addition 
of upper stages of the proper size, this 
time period can be extended even 
further. Guidance systems for these 
ballistic missiles are basically adequate 
to perform many space missions. Gen- 
eral Schriever has said: “There can be 
no question but that the resources of 
the Air Force ballistic-missile program 
constitute one of the greatest assets 
existing in our nation today, and for 
the next five years, for both military 
and civilian space missions.” 

The Air Force, therefore, in fulfill- 
ing its responsibilities for national 
security, considers space as a medium 
through which military operations can 
be conducted. Since aggression can 
come from space, we must be prepared 
to defend ourselves against it. We <an- 
not rely on the contention that, since 
perhaps space weapons systems are 
not yet effective, they therefore will 
not play a future combat role. Such 
reasoning would be guessing the fu- 
ture, and this is not sound military 
practice. Actually, concentration in 
non - space (ground-based) defenses 
might in itself increase the desirabil- 
ity of space as an operating media to 
a potential enemy—and vice versa. 
Maintaining a proper balance of de- 
fense — as always — is the great prob- 
lem. 

Looking far into the future, we can- 
not clearly estimate how deeply we 
must penetrate into space to obtain 
maximum strategic advantage, nor do 
we yet know fully what we would be 
doing about it once we managed to 
get there. Nor are we in a firm posi- 
tion to predict completely whether or 
not the moon, for example, may some 
day be of great strategic value to us. 
It is interesting to study such ques- 
tions (and we certainly are studying 
them), but we must not allow such 
study to slow us in solving the press- 
ing and more immediate problems at 


hand. 


Today's Space Programs 


The Air Force already has partici- 
pated in space missions, both orbital 
and probing, collecting vital scientific 
data and proving out the technical 
feasibility of a wide variety of com- 
ponents. The original Able re-entry 
vehicle shots gave us the initial 
flight test data on ICBM nosecones— 
extended to provide the capability for 
conducting the PIONEER lunar shots 
last year. We are now participating 
with NASA in several scientific space 

(Please turn to page 29) 
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WHEN YOU HAVE 


extraneous common mode signals 


AND WANT TO MEASURE ites 
0.1 to 100 millivolts full scale 


ISA SHOW 
Booth Nos. 


40s AND THEN AMPLIFY 


503 
507 


CHOOSE THE NEW HONEYWELL 
D-C AMPLIFIER 











4 Volts 














ClecuLlata TT 


wide-band differential all- 
transistor D-C Amplifier for 
strain gages and thermocouples 






@ Full Scale input: Unbalanced: + 100 uv to + 100 mv 
Differential: = 3 mv to + 100 mv 
Open Loop: Below drift level 


@ Full Scale Output: + 2v at 50 ma, dc to 10 ke 
@ Frequency Response: to 20 kc 


@ Output | dance: Less than 0.5 ohm at dc on all ranges 


utpy P 





@ Input Impedance: Unbalanced 3 to 100 mv ranges; greater 
than 20 megohms in parallel with 350 micromicrofarads. 
Differential: Greater than + 2 megohms 


e Equivalent D-C Input Drift: Less than 2 ~v/10°F ambient temp. 
change on 0.1 to 30 mv input ranges 


@ Equivalent input Noise: 4uv peak-to-peak on 100 pv to 300 pv 
range (0-10 cps). 8uv rms on 10 to 30 mv ranges (0 to 100 ke) 


@ Common Mode Rejection: 200,000 at 60 cps on 3 to 30mv ranges 


The new Honeywell AccuData II is a completely transistorized D-C Amplifier 
designed for use in high accuracy data handling systems as a wide-band pre-am- 
plifier for strain gages and thermocouples. Its output can be fed to electronic 
or electromechanical analog-to-digital converters and simultaneously recorded 
on galvanometer oscillographs or magnetic tape. Either differential or single- 
ended input modes can be selected by an eleven position range switch. This 
switch changes the gain in three-to-one steps. Intermediate gains with high 
resolution are provided by a ten-turn potentiometer. Write for AccuData II 
Bulletin to Minneapolis-Honeywell, Dept. 48, Boston Division, 40 Life 
Street, Boston 35, Mass. 


Honeywell 
HD) Fists x Cot 
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INSTRUMENT-AUTOMATION 
Conferences and Exhibits 
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In 1960 ISA Conferences 
and Exhibits come to You 






HOUSTON SAN FRANCISCO NEW YORK CITY 


To better serve its members and the industry the Instrument Society of America 
has announced 3 ISA Instrument-Automation Conferences and Exhibits for 1960. 
3 Shows combined with Conferences in 3 different areas . . . each at a different time of 
the year . . . provide new opportunities for many thousands of additional Instrument 
men to obtain the very latest information on instrumentation concepts, applications 
and equipment. 

The first of the 3 ISA Instrument-Automation Conferences and Exhibits for 1960 is 


scheduled for Houston, February 1-4; the second in San Francisco, May 9-12 and the 
ew York City, 


15th Annual ISA Instrument-Automation Conference and Exhibit in 
September 26-30. Conference programs will be directed to the specific interests of the 
areas with the 15th Annual Conference in New York City geared to the broad inter- 
national aspects of instrumentation. 

It’s not too early to start planning now for these events. These are the Instrument 
Industry Shows of the Year. Mark the dates on your calendar today. 


NOTE TO INSTRUMENT MANUFACTURERS .. . 3 Society-sponsored 
ISA Shows in 1960 provide an unprecedented opportunity for your company 
to exhibit its products and services to more instrument users in more market- 
ing areas. At TSA Shows, customers come to you. Write for a complete 1960 
Show folder containing floor plans, prices, contracts and other information. 


a, INSTRUMENT SOCIETY of AMERICA 


313 SIXTH AVENUE PITTSBURGH 22, PA. 
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(Continued from Page 25) 
probes to gain more data on space en- 
vironment; example, the Mercury pro- 
gram to put man into space. Here, in 
addition to furnishing boosters and 
launching services, we are participat- 
ing in the technical aspects related to 
the entry into orbit. 

With the Department of Defense, 
we are conducting the Discoverer pro- 
gram of satellite launches into polar 
orbits from Vandenberg. Here we are 
testing techniques and equipment 
directly cnitaiie to military space 
missions. In addition, recovery meth- 
ods and bio-medical data important to 
future manned space flight will be 
obtained. 


Space Programs for Tomorrow 

Tomorrow's space vehicles will ob- 
tain strategic information and accomp- 
lish missions not even dreamed of a 
few years ago. Feasibility of more 
advanced strategic systems, both mis- 
sile and orbital, are being proved out 
in today’s flight. The technical feasi- 
bility and military requirements of 
systems for early warning, strategic 
surveillance and communications have 
come into clear focus. 

One of the most critical factors in 
the development of space systems is 
time. Our weapons systems, to be ef- 
fective in maintaining peace, must be 
operational at the proper time. But 
the ever-expanding rate of technologi- 
cal progress faces us with crucial and 
far-reaching decisions in the proper 
timing of our weapons systems. Man- 
agement procedures in use in the Air 
Force Ballistic Missile Division have 
cut down the development time for 
weapon systems from about 8 to 
12 years to about 3 to 5 years. For 
example, the first operational firing 
of the THOR occurred less than three 
years after the development contract 
was signed. Since we must spend so 
much of our technological resources 
on development we must be extreme- 
ly careful to choose only the most 
useful systems. But we must also sat- 
isfy ourselves completely as to the 
technical feasibility before initiating 
a major system development. Here 
improper timing is extremely costly 
in technological resources, dollars, and 
time. 

To accurately make decisions in the 
space age, your Air Force, even as it 
develops military space systems, must 
continue to participate heavily in 
scientific space explorations, and to 
constantly evaluate the state of the 
space art. Only thus can we carry out 
our responsibilities for providing fu- 
ture military space systems on a timely 
basis. And, we cannot afford to be 
late in space! 
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NEW GALVANOMETER AMPLIFIER 
Strengthens Low Power Signals 





to Drive High Frequency Oscillographs 


Input 


Output 




















Honeyweil Visicorder or other 





High Frequency G 
Oscillographs 








Galvanometer Amplifier, Model T6GA-1, measures 3%” high, 19” wide, 15%” deep 








DESCRIPTIVE DATA 


VOLTAGE GAIN: 
Adjustable from 0 to 1.0 


OUTPUT (37 OHM LOAD): 
+ 2.4 volts at 65 moa d-c to 
8 Ke, limits ot = 100 mao. 


OUTPUT IMPEDANCE: 
2 Ohms d-c to 10 Ke 


CONTROLS: 

6 GAIN controls, 1 Power 
ON-OFF switch 

INPUT IMPEDANCE: 47 K 
ISOLATION: 

Individually floating chan- 
nels for use with ungrounded 
loads 

NOISE: 

Less than 3 mv peck-to-peok 
DRIFT: 


Less than 3 mv/°F 


POWER REQUIREMENTS: 
115 volts £10 volts, 50 to 
440 cps, 45 watts 











With Honeywell’s new Galvanometer Am- 
plifier, Model T6GA-1, high frequency oscil- 
lographs can now be operated directly by low 
power input sources of | volt or more. These 
inputs, some of which are shown in the 
diagram above, should have output imped- 
ances of 10 K or less although higher source 
impedances can be tolerated. Noise and drift 
are indistinguishable on the recorded output 
when the galvanometer-amplifier combina- 
tion has a maximum sensitivity of 1 inch 
per volt. 


The Model T6GA-1 is a compact, six 
channel, three stage transistor d-c amplifier 
with overload protection to eliminate both 
danger of transistor damage and galvanom- 
eter burnout. 


Each of the six amplifier channels is 
isolated from ground by individual floating 
power supplies. Write for Bulletin B-ET6 to 
Minneapolis-Honeywell, Boston Division, 
Dept. 48, 40 Life Street, Boston, Mass. 


Honeywell 


HH] Fist i. Control 
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FOR CLOSED-LOOP CONTROL 
AND AUTOMATIC DATA REDUCTION 





He RW-300 


DIGITAL CONTROL COMPUTER 


OPERATING SYSTEMS incorporating the 
RW-300 for on-line control and data reduc- 
tion are demonstrating these tangible bene- 
fits: reduced costs, increased output, 
improved quality. 


HIGH RELIABILITY, inherent in the 
advanced design of the RW-300, is being 
proven by. thousands of hours of depend- 
able operation. 


SYSTEMS ENGINEERING staff, experi- 
enced in the analysis of complex control 
and data reduction problems, is assisting 


industry with applications of the RW-2°u 
in chemical, petroleum, steel, cement, e:ec- 
tric power, and other fields. 
NATION-WIDE SERVICE organization 
is providing skilled mainte >» for this 
completely developed. - ution engi- 
neered, andtn ‘ov’ . vested piece of 
industrial equipm 

For further information, call or write: Mr. Ray- 
mond E. Jacobson, Direct.r of Marketing, The 
Thompson-Ramo-Wooldridge Products Company, 
202 North Canon Drive, Beverly Hills, California, 
BRadshaw 2-8892 





THE THOMPSON-RAMO-WOOLDRIwWGE PRODUC'S COMPANY 
a division of Thompson Ramo Wooldridge inc. 
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NOW— 4 GREAT “NAMES” UNDER ONE ROOF / 


Whatever your particular requirement or special preference in industrial control valves, operators, and accesso- 


ries—you'll find it under the famous General Controls ‘‘roof:’ Pneumatic, electric direct drive, electro-hydraulic; 


pressure reducing valves, regulators, safeties and flow tubes—you name it, we'll deliver it. And every General 


Controls product is backed by an international sales and service organization. Nine plants, 44 factory branch 


offices, plus exclusive factory sales representatives—throughout the United States, Canada and Western Europe. 


At your service. Check the Yellow Pages for your local branch office or sales representative. 






HAMMEL-DAHL 


Now combined with the 
Foster Engineering Division in 
a modern 112,000 square 
foot plant in Warwick, Rhode 
Island, the Hammel-Dah! 
Division produces a complete 
line of pneumatic control 
valves —diaphragm or piston 
operated, split or integral 
bodies for every application. 


L——————— + 








TORK-MASTER 


These powerful electric gear- | 
driven actuators are designed 
to convert manual valves to 
automatic without removing 
valve bodies from line. | 
Eliminates costly down time- 
ideal for centralized control | 
from remote point. | 
2 
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HYDRAMOTOR®  { 
, FOSTER A product of General | 
— aia iliteaenniaaad Controls own research and | 
-—¥ devel it pr , th 
—4 in the field of heavy duty Hydramotor® is: yg of the | 
=" steam reducing valves, most widely used industrial 
aa regulators, high pressure valves in the country. By 
i —— valves, and a penser combining the powerful | 
of the famous Gentile® flow electro-hydraulic operators | 
— tube, the Foster Engineering with a variety of valve bodies, 
‘ — adds . new the Hydramotor® offers | 
e imension to the General tremendous power for 
Controls line of industrial high-pressure, high-flow | 
control valves and applications. Fail-safe, simple 
accessories. two-wire control. J 
, a ~ 
~ “iil 
a i 
- en “a 
See ai/ these “famous names" under one < C Automatic Controls for Product or Proce 
roof at the |. S.A. Show — Booth No. 640. 801 Allen Avenue, Glendale 1, California 
© Warwick Industrial Park, Warwick, Rhode Island 
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The best Control System 


is the one 
Tichnes 


to your Control Problem 














PNEUMATIC SYSTEMS 


— Pneumatic 
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Transmitter Controller 
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475 years of Peceudated Experience 


will be at Your Service in 


Taylor Booths 444 and 545 at the ISA Show 


HETHER you are interested in a 

complete control system, or in one of 
our new developments, the team of top 
Taylormen listed here will be at the ISA 
Show in Chicago to consult with you. 
Drawn from our Application Engineering, 
Design Engineering, and Sales Depart- 
ments, these men have behind them many 
years of experience in instrumentation 
throughout the processing industries. They 
are responsible for the enviable reputation 
that Taylor is earning around the world .. . 
a reputation for vision and ingenuity in 


working out successful solutions to tricky 
control problems. 

You will see the most advanced models in 
both pneumatic and electronic instrumen- 
tation on display. Many of them will be 
demonstrated as working models. 

Here is an opportunity to tap a storehouse 
of information on all aspects of process con- 
trol. Consultation with these men will cost 
you nothing—it may save you much. 
Taylor Instrument Companies, Rochester, 


N. Y. and Toronto, Ont. 


R. L. ANDERSON J. B. HAMILTON R. N. POND 

D. C. BAER G. E. HELLER R. B. REYNOLDS 
F. G. BARCLAY R. W. HOFFMAN J. W. RYAN 

E. M. BARR G. KE. HOWARD D. B. SCRIVENS 
W. J. BERK H. A. HUNT E. J. SHEARE 

E. R. CAMPBELL S. J. JESATKO B. C. STINSON 
R. E. CLARRIDGE S. LEVY H. W. STOLL 

J. A. EDWARDS G. B. LINT E. B. SUTHERLAND 
R. A. ELLIS J. L. MeGEE J. W. THOMAN 
L. L. FORWARD N. B. NICHOLS J. G. ZIEGLER 
W. C. GRAY Cc. W. OHGREN 


Taylor Ls nslrumends MEAN ACCURACY FIRST 
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ELECTRONIC SYSTEMS 
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Transmitter Recorder 


Controller 





Valve Positioner 
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Announcing the newest 


VARIAN Potentiometer RECORDER 


the Dual Channe/ G-22 


ue ry a ea 





MOST COMPACT AND PORTABLE 


Size and price need no longer limit 
the use of two-channel recorders. The 
Varian G-22 is the least expensive 
servo-operated two channel available 
—and also the most compact. It puts 
two time-correlated variables onto one 
chart of 5-inch calibrated width. 


TheVarian G-22 is of completely mod- 
ular design—and a truly versatile in- 
strument. Plug-in input chassis are in- 
terchangeable to provide various re- 
cording characteristics. Chart motors 
are easily changed for additional 
speeds. Range is adjustable from 0-9 
mv to 0-100 mv on the basic input 
chassis. Zero can be set anywhere 
across the chart. And being a poten- 
tiometer recorder, the G-22 has the 
necessary sensitivity to serve a wide 
variety of recording needs. 


TWO-CHANNEL RECOR 


FEATURES 

« Potentiometer measuring circuit thousands of 
times more sensitive than a galvanometer. 

e Quickly interchangeable plug-in input chassis 
provide various recording characteristics. 

e Two-speed gear shifter standard; four chart 
speeds available by dual motor option. Choice 
of speeds from 3g in/hr to 8 in/min. 

¢ Modular construction throughout; permits 
rapid removal of subunits with a screwdriver. 

e Panel mount or portable versions available. 
Total weight is 35 pounds. 

¢ 1% limit of error and one second full-scale 
balancing time. 

e Cast aluminum case and box frame structure 
provide ruggedness. 

e Direct shaft connection between servo motor 
and potentiometer provides positive drive and 
allows space for optional accessories. 

e Accessories include retransmitting slidewires, 
event markers, and alarm contacts. 

¢ Capillary pens and large reservoirs provide re- 
liable inking. 

e Only $975 complete including 2 speeds. 











For full information, write the Instrument Division 


VARIAN associates 


_— ALTO 24,CALIFORNIA 
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NEW M-S-A’ LIRA 
MODEL 300 


MINIATURIZES 


INFRARED GAS ANALYSIS 


Instrument Engineers asked 
MSA for a modern, low-cost 
infrared analyzer that would 
substantially reduce the bulky, 
high-cost complexity of most 
available instruments. They were searching for something inexpensive. More 
compact. Less complex. Lightweight and portable. Several sizes smaller. Yet 
this boiled down dream model had to have the inherent reliability and 
accuracy of an infrared analyzer. A tall order, indeed. But we filled it with a 
pint-sized package: the new M-S-A LIRA Analyzer Model 300. 9% "’ wide. 


634 "’ high. 18%’’ long. Mounted on a single roll-out e 
tray. It miniaturizes infrared gas analysis. nati he 
Write for detailed technical bulletin 


INSTRUMENT DIVISION 


See the low-cost LIRA Model 300 at Mine Safety Appliances Company 
the Instrument Show, Booth 604. Pittsburgh 8, Pennsylvania 
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HFRS. Waich for important announcement 
= 


from Technical Sales Corporation. 
And visit their booth, number 372, 
at the ISA Show. 
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To the Best 
in Self-Ops... 


Backed by outstanding leadership in self- 
operated temperature and pressure regulators, 
we now broaden our service with pneumatic 
and electric controllers. 
These new developments do not replace our 
famous line of self-ops—the most extensive in the 
industry, noted for their simplicity and ruggedness, 
with more than twenty basic styles and thousands 
of possible variations. 
Rather, these pneumatic and electric controls 
supplement our self-ops to assure you a compact, 
dependable unit designed for each individual 
application. Now, we offer you the utmost in 
flexibility of characteristics and application . . . 
while still retaining the basic simplicity, ruggedness 
and moderate cost. 
No one controller can answer every purpose— 
nor can two, three or four. Perhaps your critical 
requirements call for a self-op ... or a 
pneumatic controller . . . or electric, if no air 
supply is available. But whatever your need, 
there’s a Customized Fulton Sylphon unit to do 
the job—and do it quickly, efficiently, 
economically. 







ROBERTSHAW-FULTON CONTROLS COMPANY @aaam 
FULTON SYLPHON DIVISION « KNOXVILLE |, TENNESSEE 


..We’ve Added 
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| For complete, precise 
Pneumatic Control of 
ternperature or presswure... 


| The Single Unit 


| SloMfatic 


Controller-Positioner-Valve 





Precision engineered, lab-tested, field-proved, the 
FultroMatic offers many features never before 
available in one unit—at a saving up to one-half 
the cost of 2- and 3-unit systems! 











Improved Accuracy 


The measuring element performs no work other 
than to position the pneumatic baffle. Thus, the 
smallest movements are made precisely. 


DT, 
é Faster Response 


The small size of the measuring element per- 
mits rapid response to changes in the variable. 





<.Positive Positioning 


Ys : 
[teg Feed-back action assures smooth and accurate 
a valve positioning without overshoot. 


aot 


Adjustable Proportional Band 


ane Provision is made for simple, on-the-spot 

o. change in the proportional band to suit particu- 

\3\)_—silar process requirements. Complete instructions 
supplied with Controller. 


Simplified Settings 
The control point adjustment consists of a knob 


with indicator and an arbitrary scale. A con- 
venient record card is provided for reference. 







© 


Field Reversibility 


_ Control action easily and quickly changed in 
~3 the field by simply rotating the measuring as- 
sembly 180°. 
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Easier to Install 
SM Completely assembled; labor is reduced to a 
Ks minimum three-step operation: install valve, 
a mount the measuring element, connect the air 


supply. 
Minimum Maintenance 
" yi f Simple design and rugged construction elimi- 


nate maintenance problems. Quality control and 


X “ factory testing assure long-life performance. 


\ 
~ 


_._Interchargeable Valve 


This actuator is capable of handling all sizes of 
valves from 4” to 4” double-seated or 2” single- 
seated; can be inter-changed in the field. 






wy 





7" 
Lower Cost 


Engineered into one precise, compactly assem- 
bled unit, the FultroMatic costs considerably 
hs? less than bulkier two- or three-unit systems 


Replaceable Element 


The low-cost thermal element is inter-change- 

able; can be replaced by an element with a dif- 

ferent range, should changed conditions later 

require jit; can be converted from temperature 
il to pressjire, or vice versa. 


Low Air Consumption 


Sa The maximum consumption ‘s 0.3 SCFM with 
20# supply. 


FOR COMPLETE SPECIFICATIONS, ASK FOR BULLETIN RU-755 





Direct 
& Acting 
71 (Field Reversible 


e . § 5 : ssh in. 9/16" . 
: , nt ows 
bi tie Cae CONTROL , 


— JUSTING “1, 
Proportional Pe ANS - = | Electric (110V.) ? 
Band 3 DP 80# Thrust 1 
8 eee 


SOB Crete 
td pe a her 


f The Greatest Flexibility in Powered Controllers! 
ae 


Conventional Fail-Safe 
(50° Range) (35° Range) w/Positioner 

: gl} non-indicating | Remote Positive 

i ae Valve Operation 












Pressure 
RANGES 


So RROesaN 


3- 35 Lbs. 
5- 75 Lbs. 
15-150 Lbs. 


pies 
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: Reverse 
Acting 


Field Reversible 


ey 
MEASURING “a 
»|__MEANS ile Bie, 


size | STROKE |p 










. (SET POINT) <ag% ; 23 sq. in. poe ; 
=f ADJUSTING ; 7 Bellows 


Remote MEANS a i "4 E 
Pneumatic ia 
(Programming, . me 


: etc.) e 
ae 
Electric . 
(FultroLectric) . 2 


Adjustment 
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Valves " 
ever 
2-way { Direct Damper 
Reverse Positioner 


3-way 
SIZES 


: to move dampers, 
%" to 6 butterfly valves, 


ALL BODY rheostats 
MATERIALS 


Direct or Reverse 





NEW Simplified 


Pilot Controller 


AO ht ne 
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Remote Control of Temperature or Pressure 
with TRUE Proportional Band Adjustment 


Now, the simplest true proportional band adjust- 
ment in the field . . . a compact, inexpensive unit for 
positive remote control of temperature or pressure in 
countless applications. Fast-response bulb sends 
three- to fifteen-pound air signal to control valve, 
damper actuator or other control device. Long-life 
dependability ends pilot control headaches. Avail- 
able as “blind” or indicating controller. 


FultroPilot 
Series 1135 


Convenient knob adjustment 

Low air consumption 

Small, highly sensitive element 

Simple field reversibility 

True proportional response 

Any 50° range, —20° F. to +380° F. Can be supplied 


Pressure: 3-35 psi; 5-75 psi; 15-150 psi. factory mounted 
on control valve 





FOR COMPLETE INFORMATION, WRITE FOR BULLETIN TP-113 


ROBERTSHAW-FULTON CONTROLS COMPANY 


SEE US AT THE SHOW 
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BOXSCORE: Comparative piping layouts 
; Typical Hi-Seal 
Tube Fitting Tube Fitting 
201.5 sq. in. 94.5 sq. in. 
Tubing 46.625 in. == 21.437 in. 
nine one 
Installotion 2hrs. 45min. $7 min. 
three none 


two two 
three six 
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How Hi-Seal saves space—cuts costs 


--- makes possible reductions up to 
50% in required piping area...up to 
6624% in installation e! 
Imperial Hi-Seal tube fittings 
up economical new piping design con- 
cepts for instrumentation, hydraulic 
circuits, and other tubing installations. 
Hi-Seal makes possible far more com- 
pact layouts than can be made with 
conventional fittings — in addition, it 
brings new ease and speed to joint 
making and utmost reliability. ‘ 
design considerations are il- 
lustrated in tubing layouts above. 
The diagrams show how i- 
actually eliminated nine tube bends 
. .. saved more than one-half on 
tubing needed. Total layout area re- 
qui by Hi-Seal is only 94.5 sq. in., 
compared to 201.5 sq. in., when an 
ordinary fitting is ur And 189% 
more manhours were required to tube 
up the circuit with a typical fitting. 
Several key fitting design factors 
account for Hi-Seal piping economies: 
(1) Hi-Seal makes a positive butt 
joint—no need to spring tubing; 
(2) speedy, foolproof assembly — it 
is im ible for the fitting to be 
assembled with the alloy steel sleeve 
»in reverse position; (3) there is no 
danger of over-torqueing . . . when 


open 


threads on body of fitting are covered, 
a pressure-tight seal has n made, 
a visual assurance of a correct joint; 
(4) under tests, Hi-Seal fittings have 
withstood pressure of 4,000 psi at 
conditions of —320° F. to over 700° F. 


with no leakage; (5) Hi-Seal fittings 
can be disconnected and reconnected 
as often as desired. 

Complete line — Hi-Seal fittings are 
available in brass, steel, stainless steel. 
Also furnished in Titanium, Tantalum 
and other metals. Steel fitting sup- 
plied with cadmium plate or black 
phosphate finish. Conform to J.LC., 
A.S.M.E. and A.S.A. standards. In 
sizes for 4%” to 1%” O.D. tubing. 
Furnished with Long Dryseal pipe 
threads or straight thread port seal. 

Write for Bulletin No. 3061 


THE IMPERIAL BRASS MFG. CO. 
6300 W. Howard St., Chicago 48, Ill. 





in Canada: 18 Hook Ave., Toronto, Ont. 


New high-pressure valves 
assemble directly to tubing — 
eliminate additional fittings 


A revolutionary new line of Imperial 
needle valves designed for working 
pressures up to 5,000 psi., and tem- 
peratures to 450° F., employs Hi-Seal 
tubing connections. 


AY 


Write for Bulletin 3096, 
or Catalog No. 200 


CONTACT YOUR INDUSTRIAL 
DISTRIBUTOR OR WRITE TO: 


THE IMPERIAL BRASS MFG. CO. 
Dept. ISA-99, 6300 W. Howard St., 
Chicago 48, til. 


Please rush me Bulletins 


(1 Ne. 3061 [] No. 3096 [) Cat. No. 200 
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These studies of aerodynamic damping coefficients on 
an airframe were made by engineers at ARO, Inc. They 
were conducted in the Gas Dynamics Facility at the 
U.S.A.F.’s Arnold Engineering Development Center, 
Tullahoma, Tennessee, wind tunnel center of the Air 
Research and Development Command.The studies were 
directly recorded on a Honeywell 906-A Visicorder. 


The problem: To measure damping-in-pitch derivatives 
for a clipped-delta-wing-body configuration over a 
Mach number range of 2.0 to 5.0 so that these measure- 
ments could be compared with the Mach number 
trend predicted by theory. 


The set-up: A model of the delta-wing body, mounted 


on its cross-flexure pivot support, was forced to oscil- 
late through a linkage by an electro-magnetic shaker. 
Resistance strain gauges were bonded to the input 
torque member and to one of the pivot supports. These 
gauges supplied torque and displacement signals 
through a carrier amplifier to two galvanometers in the 
Visicorder. An oscillator, driving a third galvano- 
meter, established a time base for the oscillogram. 


The values discovered through this forced-oscillation 
balance system experiment showed some discrepan- 
cies from values predicted by theory, because the theory 
pertained to simpler bodies than that used in the tests. 
The experiments provided a new set of data which will 
result in more accurate predictions for future design. 





in aerodynamic research | 








Z. A. Woodard. Jr.. ARO. Incorporated. instrument technician, operates 
the Visicorder in the measurement of aerodynamic damping coefficients. 


Honeywell 


I) Qudustrial Product Group 
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The Honeywell Visicorder is the pioneer and unques- 
tioned leader in the field of high-frequency, high-sensi- 
tivity direct recording oscillography. In research, de- 
velopment and product testing everywhere, instantly- 
readable Visicorder records are pointing the way to 
new advances in product design, rocketry, computing, 
control, nucleonics . . . in any field where high speed 
variables are under study. 


The new Model 906A Visicorder, now available in 8- 
and 14-channel models, produces longitudinal grid 
lines simultaneously with the dynamic traces, time 
lines, and trace identification by means of new acces- 
sory units. 


To record high frequency variables—and monitor them 
as they are recorded—use the Visicorder Oscillograph. 
Call your nearest Minneapolis-Honeywell Industrial 
Sales Office for a demonstration. 


Reference Data: Write for Visicorder Bulletin 
Minneapolis-Honeywell Regulator Co., 
Industrial Products Group, Heiland Division 
5200 E. Evans Ave., Denver 22, Colo. 
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Dr. Robert H. Goddard 


‘Inventor of The Modern Rocket” 


Initiated This Standard 
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For Missile Fueling — 


97, 


CONTROL VALVES 


rs 


Tt 


Type HP Reducing and 
Regulating Valve 
%” — 1%" 
Inlet Max. 30004; 
Reduced Max. 750# 
Material — Bronze, Steel 
Trim—Stainless Steel; Glass 
Filled Teflon Balanced 
Unit; Either Composition 
* or Metal Seat 


42 


TYPICAL A. 


In addition to control valves for fuel and gas flow to rockets and 
missiles, A. W. Cash Co. manufactures a complete line of pressure 
regulating valves for the petroleum, chemical, pipe line and power 
industries. A. W. Cash Control valves are available in complete series 
from 4 inch to 16 inches with screwed and flanged ends, in all castable 
materials, to service steam, water, air, lube oil, fuel oil, freon 
ammonia, tar, brine and slurries. 


W. CASH CONTROL VALVES USED AT ROCKET SITES 





Type . 4 Valve Type 505 Motor Valve For Type 1000 LP Reducing and Type pad — and 


High Pressure Drop Regulating Valve Regulating Valve 

Max. Relief Press. 3200 Ibs. %” —%”" —1” %”" —2” %” —2” 

Material — Bronze, Steel Max. Initial Press. 10,0004 Max. Inlet 4003 Max. Inlet 400 

Trim — Stainless Steel Material — Stainless Steel Max. Reg. Press. 30 Ibs. Max. Press. 200% 

Metal Seat Trim — 440 Hardened Seat, Material — Iron, Bronze, Stee! Material — Iron, Bronze, Stee! 

Plug. Throttling, On-Off; Trim — Bronze, Stainless Trim — Bronze, Stainiess 
Micro Spline; Cv 0.008 Steel, Neoprene or Tefion Steel, Neoprene or Tefion 
to 3.2 
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Ds. Robert H. Goddard, the inventor of the modern liquid propellant 
rocket, found that reliable, positive acting control valves were a 
vital necessity for harnessing heavy gas pressures while fueling his 
early liquid propellant rockets. At that time, because of the unusual 
nature of his work, Dr. Goddard was required to make his own 
valves. At left is the launching site for Dr. Goddard’s rocket experi- 
ments from 1930 to 1942 near Roswell, New Mexico. 


Today, several types of A. W. Cash Control Valves are at work at 
missile launching sites carrying on the high standard of reliability 
initiated by Dr. Goddard. 







Photos Courtesy of Mrs. Robert H. Goddard 





and A. W. Cash valves are well known for their quality and low cost 
ure maintenance. When in the line they are easily accessible with all 
wer parts interchangeable. The methods of tooling and production con- 





ries 
ible 
eon 


trol used in their manufacture guarantee uniformity of tolerances 
and dimensions of all valve components. Make A. W. Cash Co. 
your one-stop source for reliable control valves for gases, liquids 
and steam. 


CASH SERIES 6000 DIAPHRAGM MOTOR VALVES 







4. W. CASH series 6000 motor valves in sizes ”“ to 2” IPS, 1” to 16” flanged 
for steam, gases and liquids are versatile because of the many variation§ avail 
e: single and double seat, ‘“O” body, F body; six variations in top wotks 
rovide for pressure ratio ranges 3-15, 5-25, 6-30, 100-300 psi, 20-200 psi, 


Te) 
00 to 500 psi, 500-5000 psi, and springless balance 

Single and double seat 6000 series valve plugs available are: flat seat for 
1-Off service; linear V-Port for capacity in direct relation to travel; itetacte 

parabolic for slurries; equal % V Port; Micro-spline single seat only for 

precise regulation of reduced flow 

Body and trim materials used are for pressures up to 2500 and for tempera- 

tures from 425°F to 1600°F. , 

Series 6000 Valves are designed for converting to reverse seat action without 

removing valve body from the line 

Bodies available in Iron, Carbon Steel, Carbon Moly, Chrome Moly, Nickel 

Steel, 304-316 Stainless, Hastalloy, Carpenter 20 

[rim Stainless, Zirconium, Titanium, Tantalum 


Accessories Bellows Seal, Cooling Column, Extension Bonnet, Manual and 
: Z 


A. W. CASH CO. 


DECATUR, ILLINOIS 


Pilot Operation 
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Rockwell-Built REPUBLIC | 


serve any process, 







VvoP 
Differential 
Pressure 
Transmitter 





Common Pneumatic 
Component 
.«.the heart of 
each instrument 





VT 
Temperature 
Transmitter 











VSR 





Square Root 
Extracting 
Relay VCRA 
Pneumatic 
Computing 
Relay 
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(VECTOR SERIES INSTRUMENTS 


y cut costs too / Youcansave substantial money 
5 ad when your control systems are 
based on Republic’s Null-Balance 
Vector instruments. Each has as 
its “‘heart’’ an identical pneuma- 
tic component, with obvious ad- 
vantages. Among these are inter- 
change of parts, even among 
ein tos instruments performing entirely 
a different functions. Besides in- 
volving a minimum spare parts 
inventory, this feature greatly 
simplifies personnel training. 






Components shown demon- 
strate the depth of the Republic 
line. Differential pressure trans- 
mitters with 20-to-1 range ad- 


justment . . . temperature trans- 

’ mitters with 10-to-1 range ad- 
matic . . 

nt justment . . . pressure transmit- 


t of 
nent 


ad 


ters of +0.5% accuracy. We have 
ratio, totalizing, multiplying, 
squaring and square root extract- 
ing relays. Our all-purpose con- 
trollers feature proportional band 
adjustment of 2% to 500% and 
reset adjustment from 0.1 to 50 
repeats per minute. 


The Republic Engineer in your 
area will be glad to work with 
you on any control or measure- 
ment problem. Sales offices in 
principal cities throughout the 
United States and Canada. Call 
or write—with no obligation, of 
course— Republic Flow Meters 
Company, 2240 Diversey Park- 

way, Chicago 47, Illinois (sub- 
ean the sidiary of Rockwell Manufactur- 
Troneminer ing Company). In Canada: Re- 
public Flow Meters Canada, 
Ltd., Toronto. Visit Republic’s 
booth, No. 521, at the ISA show. 








REPUBLIC INSTRUMENTS 
AND CONTROLS 


ROCKWELL © 
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BETTER CONTROLS 
for 


viscosity and 
specific gravity 


ULTk. - JISCOSON* 
VISCOSITY METERS 


In a single system, Bendix 
Ultra-Viscoson provides 
continuous and automatic 
viscosity control of from 
one to six individual 
stations. Ranges: 0-50/- 
500 /5000/50,000 centi- 
poises X grams/cc. Ideal 
for use in liquid blending 
and fuel atomization. 
Applications in the petro- 
leum, chemical, gravure 
and flexographic printing, 
steel, paint finishing, ad- 
hesives and various other 
fields. New “Viscompara- 
tor” measures and con- 
trols by comparing process 
with reference sample. 
Ultra-Viscoson systems 
are available to fill most 
industrial and research 
requirements. 





BENDIX* NUCLEAR 
DENSITY GAGE 


In process pipelines the 
Bendix Nuclear Density 
Gage provides continu- 
ous and automatic con- 
trol of fluid density. 
Range: 0.5 Sp. Gr. and 
up, with adjustable 
spans. Ideal for abra- 
sive, Corrosiv2, viscous 
and high-pressure proc- 
esses; sensing element 
does not contact process 
material. Applications: 
liquid concentration, 
specific gravity, density, 
liquid level, slurry con- 
trol and interface detec- 
tion. Range and span 
adjustments on front 
panel. 





*REG. U.S. PAT. OFF. 


For complcte information write Cincinnati Division, 
Dept. K9, 3130 Wasson Road, Cincinnati, Ohio 


Cincinnati 
Division 





Export Sales: Bendix International Division, 
205 E. 42nd Street, New York 17, N. Y. 


Canada: ——— Devices of Canada, Ltd., 
Box 508, Ottawa 4, Ontario. 
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> INSTRUMENTS AT WORK 


This special magnetic 
flowmeter was de- 
signed and built fs 
missile-launchi 
marines by Fi =< 
Porter Co. 


. short stories about real applications 





Instrumentation 
for a Steady Keel 


Accurate firing of the Polaris ballis- 
tic missile from a submarine sub- 
merged as much as 50 feet below the 
surface of the sea calls for a mighty- 
steady platform. One stability problem 
was nicely licked by an instrument. 


When Polaris is fired, the sub- 
marine obviously changes weight. But, 
believe it or not, the submarine ac- 
tually weighs thousands of pounds 
more immediately after it launches its 
projectile! Reason: the missile is 
lighter than the volume of water it 
displaces. Here is the problem the 
Navy faced in designing its first mis- 
sile-firing sub: if this increased weight 
is not quickly and accurately compen- 
sated, the sub begins a fast, uncon- 
trolled sinking. 


Uncle Sam's first 
missile-firing subma- 
rine, the USS George 
Washington, is here 
readied for launch- 


ing. 


Here’s how an industrial-form in- 
strument solved the problem.* To 
compensate for the weight increase, 
a large volume of water is blown out 
of the ballast tanks. There were three 
requirements: blow-out water must be 
accurately measured, the operation 
must be done fast—in a few seconds, 
and sea water is corrosive. All three 
hurdles were neatly cleared by a mag- 
netic-type flowmeter. In addition to 
straight-through construction, which 
creates no pressure drop, the magnetic 
meter offered extreme resistance to the 
shocks of submarine operation; and all 
parts wetted by seawater are of fiber- 
glass. This fast, accurate flow meas- 
urement holds the sub at an even keel. 


*For more on how instrumentation helps Polaris 
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ESCENT 


POLYETHYLENE 
INSTRUMENT 
Costs Less—/s Easier To Insta// 


SIX DIFFERENT TYPES TO 
MEET YOUR SPECIFIC NEED 


tions 
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CRESCENT POLYETHYLENE MULTITUBE is 2 to 37 precision Polyethylene 
tubes spirally cabled together for greatest flexibility. The tubing assem 
bly is protected against mechanical injury by an interlocked galvanized 
steel armor, Polyvinyl Chloride sheath, or other sheaths, as below 























CRESCENT POLYETHYLENE PRECISION INSTRUMENT TUBING 











To 
"ase, TYPE P is manufactured from the best high molecular weight virgin Poly- 
out as ethylene compound and TYPE XP of high modulus virgin Polyethylene com- 
hree - pound selected for their superior resistance to environmental stress cracking 
t be ‘ and aging. Extensive research, improved manufacturing methods and rigid 
tion test standards have developed CRESCENT Polyethylene tubing to its present 
nds, level of highest quality. It is furnished as single tubing in %”, %” and 1%” 
hree sizes in up to eight bright colors. It is used extensively in manufacturing 
1ag- i CRESCENT POLYETHYLENE MULTITUBE in types as follows: 
| to 
nich 
etic STANDARD TYPES 
th " . 
all TYPE PA—iInterlocked metallic armor provides complete mechan- 
ber- ical protection. vunatie 
i TYPE PAT—Polyviny! chloride sheath over the arr = *ds corro- 
sion protection for the armor. Can de bur 1 the earth. 
aris 
TYPE PT—PVC sheath gives limited mechanical protection. For Type PAT 


use in troughs, trays or conduit. 


SPECIAL SERVICE TYPES 


TYPE XPT-U—Extra heavy PVC sheath over high modulus TYPE 
XP tubing permits direct burial, cr use above ground 
where subject to moderate abuse. 


TYPE XPT-F—Same as XPT-U with heavy asbestos braid and outer 
PVC sheath. Provides tirne delay in event of flash fire. 


TYPE XPT-FA—Same as XPT-U with heavy asbestos braid and 
interlocked metallic armor. Provides complete mechan- 
ical protection, as well as time delay in event of flash 
fire. Type XPT-FA 








SEE OUR BOOTH NO. 564 AT 1.S.A. SHOW 





TRENTON, NEW JERSEY 
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SINCLAIR PIPE LINE BOOSTER STATION at 

Shelby, Missouri, runs unattended — under Fox- 

boro electronic control. Microwave transmission 

connects station with dispatcher in Independ- , : } : 

ence, Kansas. This Foxboro installation is dupli- yh try ae re iad Nowe? gto! 


et 


cated at 3 other booster stations along the 680 
mile crude line. 


AE! 




























Two years ago, Sinclair Pipe Line Company added 
four new booster stations to its Cushing-to-Chicago 
crude line. Stations had to run unattended weeks 
on end — routine maintenance had to be kept to a 
bare minimum. 
“Foxboro electronic Consotrol* instruments 
proved an excellent solution,” Sinclair engineers 
report. “We eliminated air compressors, dryers, 
valve boosters, and other high-maintenance equip- 
ment. And we gained the faster control of elec- 
ronics—imporiant on a crude line as lerge as ours.” 
Sinclair's maintenance record shows that Fox- 
boro electronic instruments require practically no 
attention. 
Your operations also may benefit from a spe- 
ially designed Foxboro electronic Consotrol sys- 
em. There are instruments for every function in the 
ontrol loop — all 100% solid state, for greater 
dependability and least maintenance. Get full 
details by writing for Bulletin 21-10A. The Foxboro 


ompany, 349 Neponset Ave., Foxboro, Mass. 
Reg. U. S. Pat. Off. 


Top — Foxboro electronic Consotrol instruments for 
triple auto-selector control of pump suction pressure, 
discharge pressure, and motor load. System also con- 
tinuously records these variables on 30-day strip 
charts. Instruments — checked frequently since Novem- 
ber, 1957 — have required practically no attention. 


Bottom — Foxboro electronic pressure transmitter (left) 
delivers high-level d-c signal to control panel. Shown 
at right is high-limit pressure switch. 


‘ 


oxboro Electronic Control! 


Sinclair Pipe Line Booster Stations 
Run Unattended 
Since 1957 Start-Up 





€ 2 ° e 
fflectronic Consotrol instrumentation 
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DUAL DISPLAY ON LINEAR TIME BASE — 
Comparison of woveforms af two points i 
@ ringing circuit. This kind of display 1 use 


ful in many types of investigation 
































TYPE 502 CHARACTERISTICS 


HIGH-GAIN AMPLIFIERS 

200-microvolts/cm deflection factors, both de-coupled and ac-coupled. 16 
calibrated steps from 200 uv/cm to 20 v/cm 

Passbands — dce-to-100 ke at 200 yv/cm, increasing to dc-to-200 kc at 
1 mv/cm, de-to-400 ke at 50 mv/cm, and to de-to-] me at 0.2 v/cm. Vertical 
response at the lower sensitivities varies according to switch position as fol 
lows: 0.5 v/cm—dc-to-300 kc; 1 v/cm—de-to-500 kc; 2 v/cem—de-to-1 mc; 
5 v/cm—dc-to-300 kc; 10 v/cm—dc-to-500 kc; 20 v/cm—de-to-1 mc 
Differential input, Both Channels—Rejection ratios: 1000-to-1 at | mv/cm or 
less, 100-to-1 at 0.2 v/cm, 50-to-1 at 5 to 20 v/cm 














Constant Input Impedance, | megohm, 47 yuf, both channels 










WIDE-RANGE SWEEP CIRCUIT (Common to both beams 
Single-knob contro! for selecting any of 22 accurately-calibroted sweep 







rates from | ysec/cm to 5 sec/cm 
Sweep Magnification—2, 5, 10, and 20 times, accurate within the moximum 
calibrated sweep rate 





Automatic Triggering—fully automatic, or preset with amplitude-level selec- 
tron when desired. Sweep can also be operated free-running 


X-Y CURVE TRACING OPERATION 

Horizontal-input amplifier permits curve tracing with both beams simultane- 
ously at sensitivities to 0.1 v/cm. For curve-tracing at higher sensitivities (to 
200 uv/cm) with one beom, one of the vertical amplifiers can be switched 
to the horizontal-deflection pilates 
OTHER FEATURES 
Amplitude calibrator, | mv to 100 v in decade steps — square wove, fre- 
quency about | kc 
















3-kv accelerating potential on new Tektronix 5° dual-beam crt. 8-cm by 
10-cm linear-display area, each beam, 6-cm overlap 






Electroncally-regulated power supplies. 





Price $825 f.0.b. factory 








Type 502 Tektronix Oscilloscope 





eam 


DUAL-BEAM X-Y CURVE TRACING—Typico!l 
production-test application display of El 
loops of two transformers manufactured 
under identical conditions 






TWO-GUN CATHODE-RAY TUBE 


200 uv cm SENSITIVITY, BOTH BEAMS 
’ 
DIFFERENTIAL INPUT, ALL SENSITIVITIES 


2, 5, 10, and 20 TIMES SWEEP MAGNIFICATION 


X-Y CURVE TRACING with TWO BEAMS—(hori- 


zontal input sensitivity to 0.1 v cm) 


SINGLE-BEAM X-Y CURVE TRACING at 200 11v cm 
BOTH AXES 


EXTRA FEATURE—Both amplifiers have ¢ransistor- 
regulated parallel heater supply 


Here are a few uses for the Type 502: 
IN ELECTRONICS — Use the Type 502 as a general-pur- 


pose oscilloscope and also to show simultaneously the 
waveforms at any two points in a circuit, e.g. input and 
output, opposite sides of a push-pull circuit, trigger 
and triggered waveform, etc. 





IN MECHANICS— Display, compare, and measure out- 
puts of two transducers on the same time base; plot 
one transducer output against another—pressure against 
volume or temperature for instance; measure phase 
angles, frequency differences, etc. 


IN MEDICINE—Display, compare, and measure stimu- 
lus and reaction, or the outputs of two probes, on the 
same time base; use differential input to cancel out 
common-mode signals, or to eliminate the need for a 
common terminal; use in routine investigations, etc. 


IN ALL FIELDS—The Type 502 can save you more than 
its cost in time—in as little as one application! 


Tektronix, Inc. 


P.O. Box 831 «+ Portland 7, Oregon 
Phone CYpress 2-2611 © TWX-PD 311 * Cable: TEKTRONIX 


TEKTRONIX FIELD OFFICES: Albertson, L.!., N.Y. + Albuquerque * Atlanta, Ga. * Bronxville, 
N.Y. + Buffalo * Cleveland * Dallas *« Dayton + Elmwood Pork, Ill, * Endwell, N.Y. « Houston 
Lathrup Village, Mich. * East Los Angeles * West Los Angeles * Minneapolis * Mission, Kansos 
Newtonville, Mass. * Orlando, Fla. * Palo Alto, Calif. * Philodelphia * Phoenix * San Diego 
$t. Petersburg, Flo. * Syracuse * Towson, Md. * Union, N.J. * Washington, D.C. * Willowdale, Ont 


TEKTRONIX ENGINEERING REPRESENTATIVES: Howthorne Electronics, Portland, Oregon., 


Seattle, Wash.; Hytronic Measurements, Denver, Colo., Salt Lake City, Utah 


Tektronix is represented in 20 overseas countries by qualified engineering organizations 


SEE THE TYPE 502 AND SEVERAL NEW TEKTRONIX INSTRUMENTS AT THE ISA SHOW, BOOTH 235 
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PRIMARY PRESSURE 
’ STANDARD 


ACCURACY + 1/50% OF READING (PSID) 
RANGE 0.4 TO 250 PSID 


el icine .¥ Sa i Veloling 





@ SIX DIGIT DISPLAY ®@ ONE DIAL COMPENSATION FOR 
© DIRECT READOUT IN PRESSURE LATITUDE AND ALTITUDE (SURVEYED) 


e WILL. ACCOMMODATE ABSOLUTE 
® PORTABLE OR RACK MOUNTED AND GAUGE PRESSURE WITH 
*e INTEGRAL PRESSURE CONTROL SIMILAR ACCURACY 


Please discuss your 
requirements with 
our engineers 


373 SOUTH FAIR OAKS aiebiiiin 
PASADENA, CALIFORNIA 
TELEPHONE SYCAMORE 2-7131 
TWX-PASA CAL 7321 


































f FOR \ 
f ROCKET ENGINES 
| 


| ACCURACY 
IN SPITE 


STATHAM P285TC 
Oil-Damped Pressure 


J 
] 
' 
' 
' 
' 
i 
' oil-damped miniature 
: pressure transducer 
: easily survives the rom 
1 function pressures an 
| blast pressures of rocket 
| engine environments. 
1 Measures pressures 
| from 0-50 to 0-1000 psi 
: with the infinite : 
\ resolution, accurac ' 
; and reliability of ' 
1 unbonded strain gage ; 
: instruments. 1 
1 Absolute and gage { 
: models. : 
\ Write for Data File ' 
: ISA-603-2. ' 
' ' 
1 STATHAM INSTRUMENTS, INC. ! 
! 12401 West Olympic Boulevard H 
: Los Angeles 64, California 
' ¢ i 
1 1 
: 
i ‘ 
' H 
H H 
: ' 
‘ ' 
\ ; 





‘ a FS. ‘4 
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v 
Transducer 
1 


TINY 
TEAMMATE 
FOR 
STRAIN 
GAGES 


STATHAM CA-9 
Strain Gage ; 
:  SignalAmplifier =; 
| Through the use of modern ! 
. ° i 
' design techniques, ‘ 
| Statham has succeeded } 
! in drastically reducing 
| the size and weight of strain 
| gage signal amplifiers. 
| Completely transistorized, 
the CA-9 is 
more reliable in 
adverse environments 
than larger and heavier 
amplifiers, and 
retains the precision 
needed in current 
aircraft and space 
vehicles. 
Write for Data File 
ISA-601-3. 


STATHAM INSTRUMENTS, INC. 
12401 West Olympic Boulevard 
Los Angeles 64, California 
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OUTLIVES 
ENGINE 


AFTER 
ENGINE 





STATHAM P10 
Pressure Transducer 


‘ 
In automatic transmission | 
ressure tests run by one } 
of the world’s leading auto ! 
manufacturers, this rugged 1 
pressure transducer ; 
has outlived engine after | 
i 

' 





engine throughout more 

, than two years of 24-hour- 
' a-day test operation. ! 
1 Built to stand rough 1 
; handling and mechanical ' 
; overload in many ! 
applications, the 
1 


' 
' 
P10 affords the accuracy, ' 
' 


reliability and infinite 
resolution of 
an unbonded strain 
gage instrument. 
Write for Data File 
ISA-604-2. 


' 
1 
' 
1 
' 
] 
' 
' 
‘ 
' 
' 
' 
1 
1 
' 
' 
] 
] 
1 
' 
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| 
‘ 
‘ 





\ We Pte a! 


a 








ss 


Lee” 
4 


ge Ss 
NO) Sta 
Ste 


CIRCLE NO. 252 ON PAGE 217 
ISA Journal 








rnal 





CONSTANT 
OR - 
VARYING 
MEASUREMENT 


| STATHAM A63 
 Triaxial Accelerometer 


‘ 
q 
1 
This single package : 
incorporates measurement : 
: of linear acceleration ‘ 
; along three accurately ; 
| __ pre-aligned, mutually ‘ 
i perpendicular axes. ' 
' Reads constant as well as } 
! varying acceleration. ! 
' ! 
' — exacting airborne ' 
; cifications. 
; Exhibits the long 
' service life, infinite 
, resolution and electrical 
calibration features 
of Statham unbonded 
strain gage transducers. 
For further information 
write for Data File 
ISA-755-1. 
STATHAM INSTRUMENTS, INC. 
12401 West Olympic Boulevard 
Los Angeles 64, California 
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IN MEASUREMENT 


Illustrating Statham leadership in measurement, the 
products shown at left are a random sampling of the 
many Statham devices that are widely used in missile, 
aircraft, industrial and nuclear instrumentation. 


Researched and fabricated by the pioneer of the un- 
bonded strain gage, such accurate, rugged sensing instru- 
moants as these have been privileged to help make the 
U.S. space and nuclear power programs a dynamic reality. 
Recognizing that no one line can include the ideal instru- 
ment for every purpose, Statham has further exercised 
the responsibility that devolves upon leadership by 
preparing an objective, illustrated booklet entitled 
“Introduction to Transducers for Instrumentation.” 
Brief but scholarly, it will aid instrumentation 
and project engineers in surveying all 16 major 
transduction principles, includ- 
ing but not limited to those 
used in Statham products. 





Introduction 


Write for it on your company TRANSDI CERS 


or 
INSTRUMENTATION | 
J 





letterhead. Other information 
on specified instrumentation 
areas or problems will be 
included at your request. 


Visit Statham Booth 747 at 
the 1.S.A. Show. 








STATHAM INSTRUMENTS, INC. 
12401 West Olympic Boulevard * Los Angeles 64, California 

















... When you ask one of the ‘‘big’’ 

valve manufacturers for a special 

design... try 
Seeu B l 

George W. Dahl ISA Conference & 
Exhibit, Sept. 21- 
25, Chicago Am- 


Company, Inc. phitheatre: 
86 Tupelo Street, Bristol, Rhode Island, Telephone CLifford 3-9500 
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Now Available..... 


THE AUTOMATIC PLANT 


..... technology is ready, but close scrutiny of economics is essential 


by W. W. Hopwood 
= President, Hagan Chemicals & Controls, Inc. 


There is no question that most 
of the hardware for a computer- 


the economics of the situation. 
In addition, as the art of computer 
control stands today, reliability 
requirements have been compro- 
mised. 

We have taken these, and the 
many other factors which bear 
on the successful installation of 
computer control, into considera- 


m course, if a specific situation requires it, the complete 
package can be installed at once. Here are the steps which 
we at Hagan feel are reasonable and economically sound: 


. Install a solid state electronic analog control 
system. 
. Install a solid state electronic scanning-logging 
data system. 
. Install computer capacity to compute from proc- 
essed data. 
. Add programming capacity for automatic start- 
up and shut-down, as well as day by day operation. 
Hagan equipment is designed to implement such a 
program. The Hagan PowrMag analog computer control 


system, featuring all solid state— magnetic amplifiers, re- 
quires minimum maintenance and provides a high degree 
of reliability and sensitivity with fast response. DC opera- 
tion at the 1 to 9 volt level permits simple wiring, and the 
output is ideally suitable for use with the Kybernetes data 
processing-computing system. 

We are ready, at this time, to take the computer control 
concept as far as the specific operation and management 
requirements determine. 


Kybernetes put into operation at 
water works system in one day. 


The Kybernetes system at an eastern water works was 
installed and tested to be operational in one day. Ninety-two 
inputs, representing flows, levels and pressures will be 
displayed as digital values on the main‘control console. 
In addition, two typewriters will print out the data for 
permanent records, and the system permits trend logging 
of selected variables without interfering with basic scan- 
ning. Alarm scanning of all incoming data is also performed 
automatically. If any variable exceeds preset minimum or 
maximum values, a visual and audible alarm alerts the 
operator to take corrective action. Installation test showed 
that the Kybernetes system was handling all available 
inputs. 


Hagan PowrMag provides high 
reliability analog computer control 


Utilizing magnetic amplifiers as the basic unit, the Hagan 
PowrMag system represents the most advanced electronic 
approach to industrial process control. Reliability and 
long, maintenance-free life are assured in every phase of 
the system, including inputs, analog computer-controllers, 
remote control stations and final control elements. 

The PowrMag amplifier is a high gain, DC, magnetic 
amplifier composed of toroidal magnetic cores, windings 
and silicon diodes . . . all potted in epoxy resin and sealed 

















in a steel can—thus assuring reliability and long, tamper- 
proof life. Associated with the amplifier are remote control 
stations which provide the desired functions, and the 
whole unit may be mounted on panels up to \4”" thick, 
occupying only 214” x 514”. Utilizing a 1 to 9V DC input 
and output signal, the system is unaffected by stray AC, 
information is not deteriorated between measured variable 
and the final control element. Signals may also be fed to 
data processors or recorders without interfering with the 
control action. 

PowrMag systems are currently being installed on (1) a 
1,250,000 # /hr pulverized coal fired, divided furnace, con- 
trolled-circulation steam generation unit for a southern 
utility, (2) a 2,310,000 #/hr pulverized coal fired, single 
furnace, single drum, dry bottom reheat type steam gen- 
erator for a midwest utility, and (3) a 1,700,000 #/hr 
2400 psig, 1050°/1000° controlled cixulation boiler at an 
eastern utility. 

The Hagan PowrMag system is simple, yet extremely 
flexible in application. The basic elements are interchange- 
able, which limits stocking problems. Each element in the 
system is designed for long, trouble-free life, and adjust- 
ment of any loop is easy and exact. Here is the answer to 
the demand for a sensitive, accurate system with high 
stability and the utmost in reliability. 


Kybernetes data processing system 
adds new flexibility 


The new Kybernetes Series 2000 allows a new approach to 
the problem of scanning, logging, alarm scanning, comput- 
ing, optimizing, programming and the many other uses to 
which data processing systems are put. Of modular con- 
struction and utilizing solid state components, the new 
Kybernetes features optimum r ‘iability allied with such 
flexibility that a new dimensior. is added to data processing. 

The basic system is a simple logging unit for recording 
process data on a log sheet or other output device. Because 
of its modular construction, this basic system can be 
expanded in both number of points handled and the com- 
plexity of the operations performed. This concept is in 
keeping with the Hagan approach to computer control, 
since any one or all of these functions may be added as 
it becomes desirable: 


1. Alarm scanning. 

2. Printed or visual trend logging of selected variables. 

3. Computing or integrating. 

4. Automatic programming and optimum setting of 
control. 


With an accuracy of 0.1% on all inputs, the new 
Kybernetes reflects the simplified design logic which guided 
its design, and the reliability of all components is assured 
by the use of solid state devices. 

In addition to numerous chemical, refinery and general 
process installations, a Kybernetes system will process 
data on the largest steam boiler in the world—a 3,850,000 
#/hr unit now under construction at a southern utility. 

Maximum usefulness with minimum investment char- 
acterizes this development. Field tested and proved, the 
new Kybernetes data processing unit will provide long, 
trouble-free operation. 





The diagram illustrates a typical installation of Hagan 
PowrMag units in association with a Kybernetes data 
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system for overall plant control. 

1. Transducers convert measured variables into DC 
electrical signals and transmit to the central analog contro! 
computer via two-wire electrical cable. These signals may 
be recorded or indicated. 

2. Two-wire, color coded cable, terminated with vibra- 
tion-proof taper pin fittings, permits no-lag electric trans- 
mission of the measured process even in the largest plant. 
The system is designed so that the DC signal is, for all 
practical purposes, unaffected by stray AC potentials. The 
taper pin connections eliminate all field soldering or ter- 
minal box connections. 

3. Signals enter plug-in patchboard section of analog 
computer. Patchboard is arranged to permit interconnec- 
tion of system in any desired manner by simply moving 
taper pin connections. 

4. PowrMag analog computer control elements are com- 
posed of operational magnetic amplifiers. They perform 
all the required control operations such as addition, sub- 


traction, ratioing, integrating (reset), differentiating (rate), 


multiplication (proportional band), etc. 


5. Remote control stations, located on the central con-} 


trol panel, provide process set point, bias, ratio, and other 
manually set control operations and have both output 
and null indicators. 

6. Final control elements such as valve positioners, 
damper operators, saturable reactors, etc., receive the 
signal from the computer and act on the process function 
under control. 

7. Series 2000 Kybernetes data processing system (se¢ 
Bulletin MSP 161) can log, scan, trend log, read out, 
compute and integrate data as received from the PowrMag 
transducers, thermocouples, and other primary sensing 
elements. In addition, the Kybernetes digital computations 
can be used to return set point instructions to the PowrMag 
analog computer to optimize process controls. 


For Bulletin MSP 161 (Kybernetes Data Processing Systems) 
and MSP 163 (PowrMag Electronic Control Systems), write to: 


HAGAN conrncce.mc 

,Inc. 
DIVISIONS: CALGON COMPANY, HALL LABORATORIES 
HAGAN BUILDING, PITTSBURGH 3O, PA. 


in Canada: Hagan Corporation (Canada) Limited, Toronto 
European Division: Via Fiumendosa No. 13, Milano, Italy 
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NICKEL 
ROLLED or DRAWN ALLOYS MONEL 


INCONEL 


for the widest range of sizes specify 


HARRIS 


QO 
OOOO) XY) 
OX) f 
erates 
QOOKN 


When you need strip, rod 
or wire of these metals, get 
exactly what you want... from 
DRIVER-HARRIS, the leading 
specialist in high-nickel alloys. 
For nowhere will you find the tech- 
nical excellence, productive skills and &) 
quality controls to match D-H for strip tecna. ALLOYS 
(widths to 8”, thickness down to .0005”), \ 
rods in various shapes up to 2”, wire down \ Peer 
to .0005” dia. \ 
Specify “rolled and drawn by Driver-Harris” when Write for your copy 
you order Monel? nickel-copper alloys, Inconelt , ccdetae "samatone 
nickel-chromium alloys, Incoloy+ nickel-iron-chromium N schedule of sizes 
alloys, Nickel and Electronic Nickels. They are produced ee. 
with the same care and quality you expect—and get—with all 
__. 132 Driver-Harris alloys. — 


Hie. o£ 
* 


7.M. REG. U.S. PAT. OFF. [T.M. THE INTERNATIONAL NICKEL COMPANY, INC, PRODUCTS OF HUNTINGTON ALLOY PRODUCTS DIVISION. 


DRIVER-HARRIS COMPANY 


HARRISON, NEW JERSEY 
Distributor: ANGUS-CAMPBELL, INC., Los Angeles, San Francisco 


BRANCHES: Chicago, Detroit, Cleveland, Louisville 


in Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario 
MAKERS OF THE MOST COMPLETE LINE OF ALLOYS FOR THE ELECTRICAL, ELECTRONIC, AND HEAT-TREATING INDUSTRIES 
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There does not appear to be 
any better way to establish 


a standard for temperature. 


EQUIPHASE’* 


Tripie-point-of-water 
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The triple-point-of-water is a physical constant which defines the Thermo- 
dynamic Temperature at 0.0100 C when water exists in equilibrium with its 
ice and vapor at a pressure of 4.58 mm Hg. “By taking a physical constant 
to define our temperature scale, we have gained a great deal and lost nothing 
in precision of temperature measurement. There does not appear to be any 
better way to establish a standard for temperature.” 

The Equiphase Cell is an instrument for realizing the stable temperature 
established by the triple-point-of-water, with a guaranteed accuracy of better 
than 5 x 10~*C. 

The conventional ice bath is impractical for use as a true temperature 
reference because it is liable to errors of varying magnitudes including: 
failure to achieve equilibrium between ice and water (error to 3.98 C) ; dis- 
solved impurities, salt (error to 2 C) failure to air-saturate the water (error 
to 0.0024 C) ; atmospheric pressure (error to 0.0017 C). 

With the Equiphase Cell, on the other hand, the triple-point-of-water is 
established, which is by definition a fundamental fixed point at exactly 
0.0100 C on the Thermodynamic Temperature Scale. 

Equiphase Cells are now available in a convenient, easy-to-use package, 
complete with instruction booklet. These instruments are 17” high and 8” 
in diameter. Write for Equiphase Cell Technical Bulletin to Trans-Sonics, 
Inc., Dept. 16, Burlington, Mass. 


tA. G. McNish: “The Basis of our Measuring System”, Proceedings of the I.R.E., May, 1959 
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LETTERS 


TO THE EDITOR 





Nonsense Scientifically Separated 


The provocative speech “Informa- 
tion versus Data,” presented by Pro- 
fessor Enoch Durbin to the recent 
Fifth ISA Annual Flight Test In- 
strumentation Symposium in Seattle, 
has caused considerable comment 
throughout the aeronautical industry. 

Since we believe in Durbin’s ap- 
proach to certain missile data-process- 
ing problems, we thought your read- 
ers would be interested to know that 
Gulton Industries has formed a new 
division for the express purpose of 
applying statistical data-handling tech- 
niques to the solution of missile data- 
processing problems. 

This new Ortholog Division will be 
devoted to the design and develop- 
ment of lightweight, compact airborne 
equipment to meet current missile 
specifications. It will specialize in ex- 
tracting usable information from tele- 
metered or signal data during trans- 
mission—to make sense out of “non- 
sense”—and to separate scientifically- 
useful information from the spurious 
that is contained in data. 

Inquiries may be addressed to me 
at the address below. 

Richard L. Greene 
Ortholog Division 
Gulton Industries, Inc. 
4054 Quaker Bridge Rd., 
Trenton 90, N.J. 


Editors Note: A condensed version of Dr. Dur- 
bin’s speech is reproduced on pages 74 to 79, 
herewith. 


We Asked for It 


How about this for a definition of 
instrumentation? “Instrumentation is 
the art and science of measurement, 
control and analysis of physical con- 
ditions.” You asked for it in your 
editorial, page 33, March 1959 ISA 
Journal. 

Like most one-sentence definitions 

of a comprehensive subject, this one 
is so generalized it has little first- 
glance impact. Elaboration on the ba- 
sis of three functions, as follows, will 
make it meaningful: 
1. Measurement—involves detection, 
discrimination and comparison to a 
quantitative standard of a_ physical 
condition such as temperature, dis- 
tance, hardness, power, voltage, flux, 
radioactive emission, etc. Measurement 
ranges from two units (Go—No-Go) 
to an infinite scale. 
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2. Control—in instrumentation, means 
the action of influencing physical con- 
ditions in accordance with information 
received. Supplied information is basic 
to control action since it establishes 
the criteria which define control. 

3. Analysis—involves detection, iden- 
tification, discrimination and measure- 
ment of the individual components of 
a multicomponent physical condition. 
The familiar terms “quantitative” and 
“qualitative” analysis gpa well illus- 
trate the function of analyses when 
performed by an analytical instrument. 

This is the meaning of “instrumen- 
tation” as I see it. Of course, it con- 
tains many activities—development, 
using, servicing, etc.; and many fields 
of knowledge—mechanics, electronics, 
nucleonics, optics, etc. These, I feel, 
are subclassifications. 

One might say to his neighbor, “I 
am engaged in the development of 
electronic measuring instrumentation.” 
And, if he were well tuned in, at least 
he would recognize that you are doing 
something creative with electronics for 
the purpose of measuring. At any rate, 
that would be better than a blank 
stare, “That’s nice,’ and the awkward 
pause while he tries to think what to 
say next without revealing his utter 
stupidity. 

Walter B. Claus 

Head, Product Planning 
BJ Electronics 
Borg-Warner Corporation 


Not So Amusing 


Your graph “The Favored Few” 
(ISAJ 1/59, p. 8, describing the 
shortages of engineers and techni- 
cians) is amusing. 

1. What has ISA done to increase the 
instrument engineer's salary? Young 
engineers can make more money in 
many other fields. Also, the “spread” 
from starting salaries to top limit is 
so small that the young men are soon 
discouraged. 

2. What has ISA done to help stop 
or obtain deferments from conscrip- 
tion for young instrument engineers 
and students? 

The threat of a draft during school 
or soon after certainly does NOT en- 
courage students or good citizens. Read 
Human Events for Jan. 21, 1959, and 
understand the evils of conscription. 

Joel E. White 
Burbank, California 


Sadly Lacking 


Would it be possible to have a 
down-to-earth article at times in the 


(Please Turn to Page 60) 
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Announcing 
WIDE RANGE 
ELECTRONIC THERMOMETER 




















EASY PUSH-BUTTON OPERATION 
DIRECT READING IN DEGREES 
RANGE OF —425 TO +800F. 


Now you can measure temperature quickly, easily and accurately over a wide 
range with full interchangeability of probes and indicators. In this new Elec- 
tronic Thermometer the circuit is transistorized to provide maintenance free, 
dependable operation. A platinum temperature sensing element is used in the 
Probe for long-term stability. 





Write for Technical Bulletin 140 to Trans- 


Sonics, Inc., Dept. 16, Burlington, Mass. 


TRANS-SONICS 


Precision Transducers 
CIRCLE NO. 246 ON PAGE 217 
59 




















60 






Your copy 
of Catalog 106, 
Condensed Version, 
Available 
upon Request 


ABINETS HOUSE THE 
NERVE CENTER OF A 
MODERN MECHANIZED 
ORACLE 


Research personnel of Bell Telephone Labora- 
tories, New York, get an “insight” into customer 
desires and response to new telephone services 
through “Sibyl,” a compuicr-like machine and 
laboratory housed in EMCOR Cabinets. “Sibyl” 
simulates a variety of future communication de- 
vices and systems providing objective data on 
telephone users’ response to new service. From 
the data collected, Bell Laboratories’ engineers 
and psychologists hope to predict whether a new 
facility will be useful and attractive from a cus- 
tomer's viewpoint. The use of this unusual labora- 
tory eliminates the expense of building special 
test equipment for one-time use. The use of 
EMCOR Modular Enclosures in housing the nerve 
center of the “Sibyl” test facility present a com- 
pact, centralized and inter-connected control 
center. Human engineering features of the modu- 
lar cabinet design bring all equipment within 
easy reach and sight of the operator. 


Originators of the Modular Enclosure System 


ELGIN METALFORMERS CORP. 
630 CONGDON, DEPT. 1222 @ ELGIiN, ILLIONIS 


*Registered Trademark of Elgin Metalformers Corporation 


Visit our ISA Show Booth 474, Sept. 21-25, Amphitheatre, Chicago, Ill. 
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ISA Journal on repairing, maintaining, 
or modifying self-balancing potenti- 
ometers? 

Now, please don’t refer me to the 
manufacturers, because they evaded 
my inquiries by writing: 

1. “This is patented. Refer to US pat- 
ent Number so-and-so.”* 

2. “We do not recommend field con- 
version—return the instrument to our 
factory.” 

3. “Our representative will call.” 
When the representative shows up at 
quitting time, he knows less than I 
do about the instrument! 

And sometimes I correspond for 
months without ever getting the de- 
sired information. 

I do enough work on thermal sys- 
tems, flow and pressure, and other 
types of instruments to feel that pre- 
cise technical information, servicing 
tips, and special tools are sadly lack- 
ing to he large segment of instrument 
users who maintain their own small in- 
strument dep=rtment. 

R. M. Craft 


Waterloo, lowa 
*Editor’s Note: These are direct quotations from 
etters Mr. Craft received from three leading in- 
strument makers. Their names were delsted at his 


request 


Excellent Source 


Jack Mahoney and I appreciate your 
efforts and those of your staff for the 
fine cooperation and technical know- 
how demonstrated in the preparation 
and publishing of our article. Thank 
you for the opportunity to obtain re- 
prints at such a nominal cost. We re- 
ceived our original illustrations with 
1 minimum of wear-and-tear, for which 
we again thank you. 

The ISA Journal is proving to be 
an excellent source of general instru- 
ment information and is doing much 
to increase industrial awareness of the 
importance of proper instrument in- 
stallation and maintenance for im- 
proved plant operations. Keep up the 
good work. 

Bruce J. Bogardus 
Electronic & Analytical 
Development Section, 
Instrument & Machine 
Engineering Department, 
Union Carbide Nuclear Co. 
Oak Ridge, Tennessee 





The “Reader Service Bureau” 
following page 216 is for your 
convenience in making inquiries 
about advertised products and 


editcrial items in this issue. 
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ust flick your finger. That's all you do to select either of two circuit programs with AMP’s new Program Selector 
witch—up to 1500 poles, double throw. Compact in size, available in a fully shielded type, this new switch offers 
ou all the reliability you need for any critical dry-circuit application. 

he flick of your finger also pre-cleans all contacts for assured conductivity through AMP’s patented wiping 
ction. You get uniform pressure on all contacts . . . choice of tin or gold contact finish . . . exclusive contact and 
pring design plus many other features from AMP’s industry-proved Patchcord Programming Systems . . . in- 
cluding A-MP Taper Pins, crimped to your leads and inserted into taper receptacles in the rear of the switch. 
And—for flexibility, you can make a combination plug board and double throw switch with all throw positions 
independently patched. 


Make the big switch to the A-MP Double Throw Program Selector Switch. Send today for more information. 


AMP INCORPORATED 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


A-MP products and engineering assistance are available through subsidiary companies in: Australia « Canada « England « France « Holland * Japan 
Yeu are cordially invited to visit us at the 14th Annual ISA [Instrument-Autcmation 
Conference in Chicago, September 21-25, 1959, Booth 365. 
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AGCO 


means 


Precision 


Valves 


for 


Industry 





Anderson, Greenwood & Co. 
makes valves of exceptional 
quality and performance. Due 
to this and because Anderson. 
Greenwood stands behind their 
products, AGCO valves have 
become standard in many large 
missile and industrial plants. 


Our engineers are available to 
help you with your valve prob- 
lems and will be glad to assist 
in the development of any 
special valves required. 


FOR CATALOGS ON 





TYPE 2 


M5 GAGE 
MANIFOLD 









ih TYPE H2 
a 

_ 

TYPE PH} TYPE H1 


5425 RICE AVE. 


ANY OF THESE PRODUCTS WRITE 


CIRCLE NO. 243 ON PAGE 217 










M2 TRANSMITTER 
MANIFOLD 


RELIEF 
VALVES 


All relief valves use 
O-ring seats for per- 
fect bubble tight shut- 
off, long life and ease 
of maintenance. 
Available in carbon 
or stainless steel as 
standord. Other mo- 
terials on special or- 
der. 5 to 10,000 psi 
set pressures avail- 
able. 


MANIFOLDS 


Single-unit manifolds 
are available for flow 
transmitters, flow me- 
ters, and for gage 
mounting. All valves 
incorporate replace- 
able seats for tight 
shut-off and inexpen- 
sive maintenance. 

Pressures to 5,000 psi 
and 750 F are avail- 
able in most models. 


M6 FLOWMETER 


MANIFOLD 


“= 


TYPE HILG 





HAND AND AIR 
OPERATED VALVES 


All valves feature re- 
placeable soft seats 
and stainiess con- 


struction. Ideal for 
vse as sampling 
valves, cryogenic 


valves or just general 
purpose. Excellent 
throttling characteris- 


=. 4 tics. 


Most models are 
available for either 
hand or pneumotic 
actuation. 


ANDERSON, GREENWOOD & CO. 


HOUSTON 36, TEXAS 


VISIT BOOTH 366 


ISA Journal 





2 eel 


at- Cedi ale Mm Melot-\\a-wl => 4el-lalel late, 
Tt -\ lela at gelalil-le-2— 


ot oN ee < 


& 
nin ?lee mel al-me) mt iel-m at-tilelsh— 


Precision Resistance, 
Chemical and 
Mechanical Alloys in~ . 


e WIRE 
e ROD 
e RIBBON 
e STRIP 
e FOIL ‘ ’ ° : 7 
am yy a ~ seQaeas 
Resistance Alloys: oe 
ALCHROME® 
TOPHET A® 
EVANOHM® 
#30 ALLOY 
#180 ALLOY 
BALCO® 
TOPHET ® C a ance 
as ‘ entirely new ailoys 
BALLAST NICKEL t 
CUPRON® er ear ae 
MANGANIN “ 
#90 ALLOY meta pan ss 
Glass Sealing 
Alloys: 
RODAR® AVEREY raalieasi 
NIRON ® 52 
NIRON ® 46 wailable to hel: lestin aed 


Filament and ate proble 
Grid Alloys: mh “aa, Lilet , 
COBANIC® SJE +- | a all said ee 
SYLVALOY® = — Le —7 ¥ er f 5 ' ™ . 
MAGNOCARB ® aa factur fepartments 
MANGRID® é cao wwvtewe © ogee Memmmmomine 5 Retsil a tior 
PERMOCARB ® ; 
MODIFIED HILO® ; Pt.) ar tva n-melt 
PERMAGRID ® % FE - Pes: LUBE 
CUPROCHROME @ ; 


Vacuum Tube / | ; + sain ea i 
Materials: thy a P Se Pe : it your service 
BRITECARB © , a Sales f ting Department f 


RADIOCARB ® ; 
DUOCARB® &. oe 
POLICARB® ae bi Ye 
CATHODE NICKEL — ae ; , 

a Spring —. — = eS 
Alloys: 

BERALOY® 
COBENIUM® 
NI-SPAN C* 


og WILBUR B. DRIVER co. 


ae Resisting 
joys: Dy NCL 
east Main Office: NEWARK, NEW JERSEY al 
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INCONEL* 
is 7 r Hy f war 4 f 724 onal he ‘ c + AA 
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Nickel Co. 








BOSTON EVELANI ANGELES PHILADELPHIA 
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Warehouse 











All sizes including spring return and manual operator models. 


IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD CHANCES ARE IT'S CONTROLLED BY 
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Pneumatic Level-Trol 
incorporating propor- 
tional plus reset re- 
sponse. Available in 
all styles of cage or 
arm units. 

Electro pneumatic 

transducer 


Revolutionary new high- 
pressure gas regulator 


Fisher-Continental 
Butterfly Vaives 





FISHER GOVERNOR 





BY 
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Electronic Level- 
Trol, using conven- 
tional Level-Trol 
cage and arm units, 
delivers 1 to5 ma DC 
signal. 


For heavy duty service— 
available in seven classes 
of construction. 
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Control 


PEXY Ay 
safely, 
accurately You get precise regulation of high pressure gases with large flow rates, because Victor employs gas 


pressure to control the regulating diaphragm. The result is accurate delivery from 5 to 15,000 psi with 
inlet pressures to 15,000 psi . . . plus ability to obtain flows in excess of 50,000 scfm at maximum inlet 


and outlet pressures. Chart below shows operating range of standard models. 
MODEL MAX. INLET MAX. OUTLET FEATURES MAX. FLOW 
NO. PSI PSI SCFM 
djustment regulator contr 250 
& bleed valve contr 400 
& bleed valve contro 600 
& bleed valve contro 170 
& bleed valve contro 200 
& bleed valve contro 250 
& bieec valve contro 250 
& 
& 


o 


GDI10 3,600 500 
GD30 2,500 2,500 
GD31 3,600 3,600 
GD61C 2,500 2,500 
GD62C 3,600 3,600 
GD65 6,000 6,000 
GD65C 7,000 7,000 
GD80A 5,000 5,000 
. Yours for the asking GD81A 10,000 10,000 & bleed valve contro 800 
Take advantage of Victor's GD86R 10,000 10,600 r remote control only 1,200 
long experience with high sony poe — F remote control only nen on 
G : Load & bleed valve contro ’ 

pressure gas regulation to GD200 6,000 6,600 Lest O Seed wills contin 50,000 

help solve your special 6D700 7.000 7.000 

problems involving flow SR10 3,600 1,000 Sm: soles ae egulator 

rates, delivery pressures, LR20B 7 000 7,000 ee 

corrosive fluids and tem LR20BSS 10,000 10,000 Spring loaded; stainless stee 

perature compensation LV10 7,000 7,000 Loader valve control 

Write, wire or phone us BPRIO 7,000 7,000 Back pressure regulator 

today. No obligation Operating temperature range: —67 F. to +250 F 


r rc 
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All models listed are field proved. Most are designed for panel mounting or remote control. They regu- 
late all non-corrosive gases, including oxygen. Stainless steel models available for corrosive gases and 
pressures above 10,000 psi. For complete specifications, write for Victor High Pressure Regulator sheets 


vi cIOR EQUIPMEN! ‘COMPANY fis: 


»f High Pressure and Large Volume Gas Regulators: welding & cutting equipment; hardfacing rods 
b ast ng nozzies; cobalt & tungsten castings; straight-line and shape cutting machines 


844 Folsom St., San Francisco 7 + 2821 Santa Fe Avenue, Los Angeles 58 + 1145 E. 76th St., Chicago 19 
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We did it for the plant operaiors.. . 
| We're sure they will like this 
new M, RECORDING 
¥” 4p CONTROLLER > 
Ne =“ ~< | 





See it—and the largest line of recorders, 


indicators and controllers—at booth 105 


MOORE PRODUCTS CO., PHILADELPHIA 24, PA. 
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SCAMMIT- 
STATIC SWITCHING 


Versatile, compact, 
self-contained . . . more 
alarm with fewer 
components. 


SCAM EXPLOSION- 
PROOF 
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Here you see a specially trained North American crew care- 
fully loading a Burroughs computer. Professional crews 

—— such as these move electronic computers valued as high as 
three-quarters of a million dollars each. 






Why Burroughs uses 
North American Van Lines 
for shipping electronic computers 


“Because of North American’s superior handling and 
delivery service, they are awarded a large portion of all 
shipments of our expensive and delicate electronic com- 
puters,” asserts W. A. Reed, Traffic Manager, ElectroData 
Division, Burroughs Corporation. 


He goes on to say, ‘‘North American’s custom floor-to- 
floor delivery service is especially important in transporting 
items of this size and weight. Their crews have the necessary 
equipment and know-how to place the computers exactly 
where our customers desire. And by using North American’s 
services we can ship our computers almost 100% assembled.” 


This is just one more example of how North American 
Van Lines’ Kid-Glove* aandling and complete service all 








the way eliminates the many problems involved in ship- Experts In moving 
ping High Value Products. ae North Aner: 
: Cc ° t th f: ts he ange tet High 
all your local North American agent and get the fac Value Products. WORLD: WIDE MOVING 





first hand. He’ll be glad to talk with you about your 
product moving problems without obligation. 


* TRADEMARK 


MORTH AMERICAN VAN LINES, Inc. / World Headquarters / Dept. 17-5 | Fort Wayne, Indiana 


In Canada, North American Van Lines Canada, Ltd., Pickering, Ontario . .. In Europe, North American Van Lines, Europe, GMBH, Mannheim, Germany 
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Frll-scale mock-up of the nuclear power 
plant of the N.S. Savannah. 


Powering the 
N.S. Savannah 


The world’s first atomic powered 
merchant ship, the N.S. Savannah, 
has one of the most advanced design 
atomic power plants in existence. 

The Savannah’s power plant con- 
sists of a reactor and propulsion sys- 
tem which is an integrated unit, dif- 
ferent from conventional ships only 
in that the reactor replaces the ordi- 
nary oil-fired burner. The reactor 
is located amidships and the propul- 
sion system is just aft, in the mach- 
inery compartment. The powerplant 
control room is at the rear of the 
machinery compartment. 

Each of the 21 control rods of the 
pressurized-water reactor is equip- 
ped with an electromechanical con- 
trol, plus a hydraulic cylinder for 
reactor scram. Positioning and mo- 
tion of a rod is by combined use of 
an electromechanical drive unit and 
hydraulic pressure. 


Reactor Control System 


The automatic control system is 
designed to adjust the reactor power 
level to meet changes of power de- 
manded from the bridge. The system 
also maintains the average reactor 
temperature, independent of reactor 
power level, at 508°F. 

Variations in coolant temperature 
and steam flow are detected by sen- 
sors which supply corrective action 
to the control rods. The signal initi- 
ates movement of a rod group with 
a velocity proportional to the error 
up to preset velocity limit. This 
maximum velocity will limit the re- 
activity insertion rates to a safe val- 
ue and still permit rapid maneuver- 
ing of the plant. The control system 
prevents excessive transients in the 
primary coolant temperature during 
demand load changes. 

The reactor safety system moni+ 
tors signals from the nuclear and 
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In Canada, North American Van Lines Canada, Ltd., Pickering, Ontario. . 


non-nuclear instrumentation to de- 
tect unsafe conditions, and initiates 
corrective action—scram and fast in- 
sertion—as necessary. 

The safety system also contains a 
group of annunciator signals, which 
warn operators when any system 
parameter is outside its normal op- 
erating range and allow corrective 
action to be taken before a serious 
condition arises. 


Main Control Console 


The main control console, located 
in the upper level of the machinery 
compartmert just aft of the propul- 
sion units, is a nerve center whose 
primary function is to monitor, dis- 
play and control all the essential 
functions pertaining to the ship’s 
nuclear reactor, propulsion system 
and electrical power plant, including 
related auxiliary systems. 

The major components are: 

1. Central control console and as- 
sociated auxiliary cubicles. 

2. Main electric power generator 
and switchboard. 

3. Radiation monitoring cabinets. 

4. Reactor control and safety cabi- 
nets. 

5. Television equipment for mon- 
itoring the reactor plant. 

The television equipment moni- 
toring the reactor at the control con- 
sole will also be hooked into a closed 
circuit to the ship’s main lounge, 
where passenger’s can watch the nu- 
clear “heart” of the Savannah on a 
6 x 8 foot projection screen. The 
system was developed by RCA. 

When Savannah docks, her nu- 
clear reactor will continue to op- 
erate, but at a much lower power 
level. During this “cooling off” 
period, a seal-less pump developed 
by Chempump Division, Fostoria 
Corp., will circulate just enough wa- 
ter in the primary circuit to pre- 
vent heat build-up in the reactor 
core. 

While underway, radioactive wa- 
ter will be continuously withdrawn 
from the primary loop, purified, and 
returned through a charge pump. 
Containment vessel drainage will be 
collected and stored and, at dock- 
side, pumped into proper disposal 
containers. These applications are 
all performed by Chempump can- 
ned pumps. 

The 21,000 ton vessel is designed 
to run 3.5 years, or 300,000 miles, 
without refueling. 





Don’t Miss Special Showing 
ISA Technical Movies 


“Principles of Frequency Response” 
Monday through Thursday: 

1 pm, 4 pm, 7 pm, 9 pm 
Wednesday: 1 pm and 4 pm only 
"Seteeiet of Automatic Control” 

Monday through Thursday: 
2 pm and 8 pm 

Wednesday: 2 pm only 

(No Admission Charge) 

ISA Booth—Registration Area— 
Amphitheater 
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STRIP 
CHART RECORDER 


SKwirn PUSH BUTTON SPEED CONTROL 


The Model 80 AUTOGRAF is a completely new laboratory type 
strip-chart recorder featuring instantaneous control of all operating 
functions. No gears to change, just push a button to select any one 
of six different chart speeds. Start or stop chart, raise or lower 
ink pen, locally or remotely. Glass door protected chart transport 
is mounted on a roll-out carriage for convenient chart service. 
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Specifications 


input Ranges: 5 MV to 100 volts in 10 cali- Pen Speed: Up to % second for full scale 
brated steps plus transfer pen travel. 
switch for stepless control. — stangargization: Continuous precision electronic 
Zero Positioning: Full range zero set and one reference. 


full scale of suppression. 
Input Resistance: 200,000 ohms/volt through 10 

volt range; 2 megohms on all 

higher ranges. Chart: 


2, 4, 6, 8, 15, and 60 inches 
minute; other speed combina- 
tions available. 


Standard 120 foot roll; approx. 


Chart Speeds: 


Sensitivity: 0.05% of full scale. 10” x 6” visible area. 
focey and Amplifier: Chopper input type. 
aes _ 0.25%. Dimensions: 1042” high; 1642” deep. Stand- 


ard 19” rack mounting. 


Our catalog includes a complete line of 


Sales 
representatives X-Y Recorders and Data Reduction Accessories 
- We will be glad to send you one 
in all 


F.L. MOSELEY CoO. 


409 N. Fair Oaks Ave., Pasadena, California 
CIRCLE NO. 235 ON PACE 217 


principal areas 
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ASCO Close-Differential Relays provide dependable, low-cost 
protection from under and over voltage. 


When a motor runs on low voltage for an extended period of time, burnout and 
fire may result. This can be costly in both down-time and damage to equipn. at. 

You can protect your motors with ASCO Close-Differential Relays. They offer 
economical, dependable protection even when motor feedback conditions prevent 
ordinary potential relays from detecting changes in voltage. ASCO Close- 
Differential Relays respond to a 2% variation in voltage; protect motors when 
low voltage or over voltage conditions occur. 
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Because they combine sensitivity with rugged construction, ASCO Relays are 
providing low-cost protection in a wide variety of applications. 
For example, in some oil burner installations, ASCO Relays help prevent explo- 
sions due to under voltage. In these installations, when under voltage occurs, 
ASCO Relays prevent oil build-up in the pit by detecting this low voltage condi- 
tion, and causing oil flow to be cut off immediately. Otherwise on under voltage 
the oil would build-up in the pit since the ignition system would not fire. This ASCO Close-Differential A-C Relay operates 
excess oil could result in an explosion when voltage is restored and the ignition on 2% variation in voltage—features positive 
system fires. action, quiet operation, power relay type contacts. 
Find out how the ASCO Close-Differential Relay can protect your equipment. 
Send for Catalog 57-S4 describing the complete line of ASCO Relays. 


Dependable control by ASCO is available from representatives and distributors 


Automatic omatic Switch Co. AeA 4 


52-H Hanover Road, Florham Park, New Jerseys Frontier 7-4600 


AUTOMATIC TRANSFER SWITCHES + SOLENOID VALVES + ELECTROMAGNETIC CONTROL 
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Editorial 


* INSTRUMENTATION e SYSTEMS e AUTOMATIC CONTROI 


VOLUME 6 NUMBER 9 SEPTEMBER, 1959 


Unpaid Obligations of Revolution Makers 


Most of you reading this editorial are involved with industrial and scientific instrumentation. Consciously or 
unconsciously you are an active participant in a revolution—the revolution of automation. There are no parades, 
brass bands, and shouting mobs. It is a relatively quiet kind of change fraught with complexity, ignorance, and 
misunderstanding. Much like a silently floating iceberg, only a small part is obviously visible to the average man. 
You as a revolutionist are so busy to make your particular undertaking successful that you have lost sight of the 
total objective and responsibilities which, if properly executed in the course of events, will make your task easier 
and more fruitful. 


Unfortunately, many of you disown the word automation, when in fact you are making it a reality. You might 
claim it a new publicity word for something that has been going on for a long time; or perhaps you are one who 
says this word automation is too common to be scientific and too general to be descriptive. These thoughts are 
more correctly described as a means to rationalize and escape responsibility for participation in this revolution 
that is having and will have far-reaching, industrial, economic and social impact. Don't be deceived by your own 
rationalization—for if you have anything to do with instrumentation, you are a revolution maker. You are a 
factor in the most pronounced change in living in the history of man. Like all revolutionists you are the exponent 
of an idea. The idea of automation is automatic control. The essence of control is feedback, which presumes 
measurement and final action to preserve a condition. Automation is a composite of many things; theory, research, 
education, hardware, physics, sales, economics, etc. In principle, it is the abili machines and devices to regu- 
late themselves independently of man, once conceived and built by man. 


In a revolution there is confusion, apprehension, fear, and misunderstanding. The new idea must be sold, justified 
and explained. In their zeal to explain automation, spokesmen have the public thoroughly confused. Publicity seek- 
ers put selfish interests above professional responsibility. Mechanization is confused with automation. In reality it 
is control, and not mechanization, which is the basic change in the automation revolution. Individually and 
collectively we must bring about a better understanding of feedback and control. There must be professional 
self-recognition for our own self-interests and for better public relations. Automation means more than hard- 
ware and sophisticated processes. It embodies new concepts and new ways to build a better social and economic 
structure. It creates new problems that must not go unsolved because they seem less important than the major 


objective. 


If we say instrumentation is hardware, then we are wrong, for instrumentation is automatic control, and auto- 
matic control is the main idea in the automation revolution. The profession of instrumentation must develop an 
organized program for public and professional education. It must recognize its obligations for social and economic 
studies, for basic research, and for bringing about a closer relationship of technology and science. Much has been 
done; but there is more to do in fulfilling the obligations of revolution makers. 


Chi atte 


Editor 
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Less Data -- - 


More Information 


by Enoch J. Durbin* (Member of ISA) 
Department of Aeronautical Engineering 


Princeton University, Princeton, N. J. 


THE ACCELERATED PACE of current industrial 
research and development necessitates a serious review 
of existing techniques in the instrumentation and meas- 
urements fields, with respect to the amount of informa- 
tion extracted from the measurements. 

In the United States, vast energies and monies have 
been devoted in the past, and are still being expended, 
toward improving our data collection and reduction fa- 
cilities. The current work in automatic digital data- 
reduction and digital data-collection and handling sys- 
tems, is representative of this effort. Much of this work 
is misdirected. This is a strong condemnation and is 
based on the following observation. The potential re- 
ward in improved facilities, if we are successful, is very 
small compared to the potential rewards in re-evaluating 
our data-gathering efforts in terms of the imformation 
contained in the data. This is especially true in aero- 
nautical research and development. 

There are two aspects of this re-evaluation that de- 
serve consideration. The first has to do with the design 
of the experiment. The second deals with the design of 
the measurements. These are completely interrelated; 
and yet, more often than not, the designer of the experi- 
ment is seriously unaware of many of the problems 
which the designer of the measurement has to solve, and 
vice versa. 

In the design of the experiment, it is necessary that 
every consideration be given to extracting the greatest 
utility out of every aspect of the experiment. As an 
example, it is current practice in many of our large 
missile programs, to assign individual missiles in a se- 
ries to individual groups for the study o: specialized 


*Consultant to Ortholog Division, Guiton Industries. 


missile problems. The wastefulness of such practice is 
obvious when we consider that each flight is a collec- 
tion of individual experiments in propulsion, thermo- 
dynamics, navigation, structures, and aerodynamics. Nor- 
mally, most of the experiments take place in each flight, 
and the capacity of our data-gathering facilities deter- 
mines how many of these experiments we can observe. 

It becomes important, therefore, to improve our power 
of observation if we are to increase the efficiency of our 
testing. Our observational power is determined by the 
capabilities of our measurement system. 

There are two possible approaches to the problem of 
improving the capabilities of the measurement system. 
In the first, we can increase the number of data channels 
available by increasing the band width of the system. 
The upper limit is determined by the communications 
spectrum and power available and the range desired. 
This is the “brute force” approach which has become 
popular in many flight research and testing programs. 

The second approach is more subtle, and potentially 
much more powerful. It consists of evaluating how 
efficiently our measurement capabilities are being used 
to make experimental observations. This requires an 
understanding of how the data collected are converted 
into information concerning the experiment, and then 
assessing whether our measurement capabilities could 
not be used more effectively by collecting experiment 
information rather than experiment data. 

In the flight research problem, we could extend this 
approach to its natural limit from the communication 
viewpoint, by having fully-equipped airborne labora- 
tories staffed with qualified scientists. Experimental re- 
sults would be studied and concise analytical results sent 
back over the communication link. Obviously this ap- 
proach would require far more space and weight than 
would be saved by the reduction in communication 
equipment. 

Between the extremes of a flying laboratory and ex- 
isting methods of faithfully transmitting the raw data, 
lies an optimum. This optimum is a balance which con- 
siders the weight and space required for information- 
extracting transducers, the saving of weight and space 


ISA Journal 





Se 





of communication equipment, and the absolute limits on 
bandwidth available. The validity of this type of ap- 
proach is indicated by a survey taken of many measure- 
ment programs in flight research and testing. It revealed 
that approximately 95% of the information gathered in 
the experiment required only 5% of the available infor- 
mation-gathering capability. Conversely, 5% of the in- 
formation utilized 95% of the available information- 
gathering capabilities. There are two possible explana- 
tions. Either 95% of the information was gathered in 
a tremendously efficient manner, or the remaining 5°% 
of the information was gathered in a very inefficient 
manner. Both these explanations are true. By the use of 
time-sharing techniques, we have made oyr information 
collection for slowly varying quantities quite efficient, 
while at the same time we have allotted a large portion 
of our available information-gathering facilities to the 
so-called “high frequency” data which are usually of 
quite low information content. 

In any communication system, the data transmitted 
by means of the system is proportional to the bandwidth 
of the system. The constant of proportionality varies 
with the coding method used to convert the data into 
transmissible electrical signals. The differences berween 
the various coding methods, such as frequency modula- 
tion, pulse-width modulation, and pulse-code modula- 
tion, are relatively small. However, great improvements 
in the utility of the communication system can be made 
if the data are stripped to their experiment-describing 
essentials. When the rate of change of information is 
slow as compared to the rate of change of the signal 
derived from the measurement, the potential improve- 
ment is very great: reduction in bandwidth of the order 
of thousands is quite reasonable. But when most of the 
time-history is necessary to deduce the experimental re- 
su!t, only trivial improvements are possible. 

Initially then, it would be most profitable to explore 
areas where the potential rewards are greatest. These 
are the random high-frequency signal measurements. In 
order to appreciate the potential of these ideas, it is 
necessary to review some of the fundamental statistical 
concepts which can be applied to this problem. 


RANDOM PROCESSES 


General Remarks 


There is a large class of measurements in which the 
instantaneous value, or exact form of the signal which 
results from the measurement, is of no direct interest. 
Information about the process being measured lies in 
certain properties of the signal. Some of these prop- 
erties might be the frequency and/or amplitude of the 
signal, its peak value, the time of occurrence of the 
signal, or certain average characteristics of the signal. 
Such characteristics might be the average value of the 
signal, the variation of the signal about that average 
(mean, and probability distribution ), or the distribution 
of power in the signal as a function of the process -fluc- 
tuations (power spectral density ). 

In general, random processes are studied in this man- 
ner. Examples of random processes are meteorological 
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A Special ISAJ Presentation . . . 


STATISTICAL ANALYSIS 
OF MEASUREMENT DATA 


Obviously, at some point in our fast-growing data- 
handling activities, we must call a halt. For, as our 
military and industrial instrumentation advances, we 
build ever more complex and costly equipment for 
taking ever larger amounts of measurement data at 
ever higher frequencies. 

A case in point is the fantastic growth and out- 
rageous expense of aeronautic research and flight- 
test data acquisition. Example: In a two hour flight 
test of the Boeing 707 jet airliner, 8 million pieces 
of data may be taken! These masses of data clamor 
for the limited transmission bandwidths, limited 
storage capacities and limited readout facilities of 
our data-handling equipments. And above all, these 
great quantities of data completely overload our 
limited human ability to acquire information, think 
with it, and act on it. 

This present dilemma of the flight-test instrument- 
men well may serve as a warning to the many chemi- 
cal, petroleum and powerplant instrument people 
right now installing or starting up big new systems 
for data acquisition and computer control. 

In short, in many of our most “automated” in- 
strument activities, we suffer from “data indigestion”. 
Apparently, many data acquisition and computer en- 
gineers have missed this fact: sheer bulk of data is of 
little use; it can in fact obstruct true information 
acquisition. 

What we need, then, is more information and less 
data: more answers to our questions, and fewer ran- 
dom figures. 

There seem to be two general solutions to data 
indigestion: 1. Build ever bigger data handlers, mem- 
ories and readouts—which continues merrily along 
the “outrageous expense” route we have traveled for 
some years; 2. Take only those data we really want 
in the first place. Of the two, the second—taking 
only the information content of data—is the more 
powerful and likely solution. 

This problem of unmanageable masses of data has 
concerned the Aeronautical Division of ISA for some 
time.* At ISA’s 5th Annual Flight Test Instrumenta- 
tion Symposium, last May, it became the number-one 
topic. Keynote speaker, Princeton Professor Enoch 
Durbin, suggested a basic and economical solution: 
statistical analysis of the original measurement. He 
proposed and described new measurement trans- 
ducers that acquire or transmit statistical averages 
representing only the desired information rather than 
taking at high frequencies all of the random data. 
And later in the symposium A. R. Soffel, Douglas 
Aircraft, provided a practical example of how one 
such statistical average—mean power spectral den- 
sity—is applied to extract information from random 
electrical signals. 

In the following 11 pages, the ISA Journal brings 
together these two companion articles, to set forth 
for you some of the theoretical background and prac- 
tice of “Statistical Analysis of Measurement Data.” 


*See ISAJ: ‘Airborne Recorder and Computer Speed 
Flight-Test Data Processing,” July 1958, p. 44; “A 
Cure for Flight-Test Data Indigestion,’’ September 
1958, p. 90; “Real-Time Airborne Digital Computers 
December 1958, p. 26; “How Much More Will Fully- 
Automatic Flight-Test Instrumentation Cost You 
February 1959, p. 36. 
































measurements, vibrations, noise, buffeting, tracking er- 
rors, chemical reactions, process pressures, temperatures, 
etc. A basic characteristic of these processes is that they 
cannot be described explicitly as a function of time. 

When dealing with these random processes, we would 
like to consider the results which would be obtained 
from any future measurements of this process under the 
same condition, and make predictions about these re- 
sults. In the case of random processes, these predictions 
can be made as statistical averages. In many instances, 
we can determine these averages for a collection or 
ensemble of time-histories having the same statistical 
properties, by averaging a single sample of this en- 
semble over a period of time. Although the specific test 
result used is only a sample, we can use these single 
time-history averages to predict all the test results which 
would be obtained from measurements of repeated iden- 
tical experiments. 

Therefore, what we need is some compact method of 
representing these signal averages mathematically. This 
would furnish the basis for new transducing techniques 
offering bandwidth economy. These ideas suggest trans- 
ducer designs providing signals to represent the mathe- 
matical characterization of the random process, rather 
than signals to represent faithfully the instantaneous 
value of the random process itself. (The word “trans- 
ducer” is used here in its most general sense, in that it 
refers to the process of sensing the physical quantity, 
as well as to that of converting it into a suitable form 
for recording. ) 

The compact mathematical descriptions which will 
be indicated are those providing methods for the ex- 
traction of information from data where the most sig- 
nificant bandwidth conservation can be accomplished in 
order to permit the greatest increase in the amount of 
information gained per expensive experiment. 


Stationary Characteristics 


We are interested in assembling statistical charac- 
teristics about a random process. This implies the com- 
puting of certain averages. It becomes important to es- 
tablish the specific leng-+ of sample which will provide 
us with a meaningful average descriptive of the process 
during that interval. For averages computed from a 
single time-history to be valid in describing a complete 
ensemble of time histories, the averages should be com- 
puted for periods of time when the process is considered 
stationary. Very often in an analysis, examination of 
non-random signals being created by other measure- 
ments can service to indicate the period of time for 
which the random process can be considered stationary. 
(A random process is stationary when the basic causing 
factors for the process are invariant.) 


Gaussian Distribution 

An important simplifying assumption in dealing with 
random processes, is that the process has a normal or 
Gaussian amplitude-distribution. If this is true, then the 
complete distribution is known when the mean and 
average deviation from the mean of a process are known. 
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The known relationships of a Gaussian distribution make 
possible the use of many bandwidth conserving tech- 
niques. 

The condition that the original process have a Gaus- 
sian distribution is not a severe one in actual practice. 
The sum of mutually-independent random variables 
which are each, individually, normally distributed, fol- 
lows a normal distribution. Of even greater significance 
is the fact that this distribution occurs in most practical 
applications involving measurements of a large number 
of small events acting together to form, or to create, the 
measured event. 


EXTRACTING INFORMATION FROM RANDOM 
SIGNALS 
Introduction 

Two averaging methods have been developed which 
can extract information from random signals. One is 
based on ‘time-domain averages, and the other on fre- 
quency-domain averages. Although the methods differ 
in their approaches, the results are equivalent. 

In the time domain, the auto-correlation function de- 
scribes the fluctuations of the signal by determining the 
average similarity between a present and a later value as 
a function of the separation time between the present 
and later values. 

In the frequency domain, we can study the charac- 
teristics of the random signal related to the rate of change 
of the random signal, by describing the average distribu- 
tion of power in the signal as a function of frequency. 
These methods are usually known as “Generalized 
Harmonic Analysis.” 

A brief description of both methods will now be 
given, and the relationship between the two will be in- 
dicated. 


Tools for Analyzing the Fluctuations of Random Signals 


1. Correlation Functions. The auto-correlation function 
is a normalized mean product of the function, and itself 
delayed a time, s. 
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Where: 
R(s) 
R(o) 
2T is the length of test sample 
y(t) is the signal describing the random process. 

It should be noted that R(o) is equal to the mean 

square deviation of the signal when its average value 

is zero. 

Since the auto-correlation function is an averaging 
device, an auto-correlation transducer is a powerful band- 
width conserver. 

2. Power Spectral Density. The power spectral density 

G(w) can be obtained by an averaging process in the 
frequency domain. 


is the normalized auto-correlation function 
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The power spectral density can be obtained from the 
time history of the random signal. The process consists 
of filtering the time history to extract a particular fre- 
quency band, squaring the signal in this region, and in- 
tegrating to determine the average. The result of the 
process is to provide a numerical distribution of the 
power in the signal as a function of frequency. 


3. Relationship between Power Spectral Density and 
Auto-Correlation Functions. Both the power spectral 
density and auto-correlation function analyze the rate 
of change of the random signal. They contain equiva- 
lent information and are related through the Fourier 
Transform. 


G(o) = +f R(s) coswsds 


R= | G(w) cos ws dw 


The power spectral density, as well as the auto-correla- 
tion function, completely describe the statistical prop- 
erties of the process when the process has a Gaussian 
distribution. 


Applications of Statistical Characteristics 


These averaging or analyzing tools—auto-correlation 
function and power spectral density—are useful only if 
they can be used to understand and predict interesting 
properties of the random process. Three illustrative 
examples are given here to show how they can be used 


for this purpose. 


1. Reconstruction of Time History. In the environ- 
mental testing of components, a useful technique is to 
have the testing machine (vibration, temperature, pres- 
sure) driven by a random signal that has been recorded 
in previous experiments. In such testing we could, quite 
reasonably, use a signal which is statistically identical 
rather than imstantaneously identical to the signals ob- 
tained on previous experiments. Such a procedure is 
possible when using averaging techniques. 

A statistically identical random time-history can be 
constructed from the power spectral density as follows. 

We can write a Fourier series expansion of any ran- 
dom signal of finite duration, T, as: 


y(t) = & Cy cos (wn t — Wn) 
Fe PB 


Wy, — Nowe 
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when the average value of 9(¢)—=0, that is Co=0 
If it is desired to construct a particular time-history, 
then the values of C, and w, are specified by the par- 


ticular time history. If we desire to construct a time his- 
tory that is only statistically equivalent to a particular 


time history, then the values of C, are determined | 


by the sratistical characteristics, and w, phase angles 
can be randomly chosen. In the latter case, the power 


spectral density G(w) is related to the amplitude of 
various terms in this series: 


IC,” = G(w,) wo 
Combining the above 


yt) = 3 cos (wnt — Wn) V 2 Gon) wo 


This time-history with phase angles chosen randomly 
will be instantaneously dissimilar, but will have the same 
statistical characteristics as the original signal, and there- 
fore could be used to operate an environmental testing 


apparatus. 


2. Probability Distribution of the Time History. The 
probability distribution is quite useful in establishing de- 
sign safety factors and in studying fatigue effects. If the 
original process has a normal or Gaussian distribution, 
the average value of the signal, together with the mean 
square deviation of the signal from its average, provide 
a complete description of the amplitude probability dis- 
tribution of the random signal. In the Gaussian case, the 
probability distribution is given by 


e-*(4.")? 


P(y) is the probability distribution of the 
instantaneous values of »(¢) 
m is the mean value of 4(¢) 
@ is the root-mean-square deviation of 
the signal about its average value. 
The auto-correlation function, or the power spectral 
jensity are related to o in the above. 


2 | G(w)dw = R(o) 


3. Fluctuations. The rate of fluctuation or “texture” of 
the time history is quite valuable in determining the 
fatiguing effect of vibrations on a structwre. The fol- 
lowing is one measure of this characteristic 

The average number of times “/j,; a given 
value y, of y is crossed per second with positive slope 
(or negative slope) is given by 


1 
PO) = Via 


where 


1 o; 1,2 /2¢? 
N( = ——¢e~ W/o 
yi) 2x o 
where o; is the root-mean-square value of the derivative 
of y(t) 


,* Gu) do 


2 
a} — 


Confidence Limits 


We have discussed thus far a few averaging tech- 
niques which show promise in offering opportunities 
for extracting information from random signals occurr- 
ing in measurements. Since the samples used in cal- 
culating these averages are of finite length, some meas- 
ure of confidence in the averages calculated would be 
required. 

We would speculate that the quality of the calculated 
average would be proportional to the size of the sam- 
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ple, and inversely proportional to the resolution of the 
measurement. In the case of the calculation of the power 
spectral density we can define G(Aw), the average value 
of the spectral density in a frequency band Aw, as 


G(Aw) = x ©, E(w) dw 


We find that the root-mean-square deviation of the 
measured values of G(Aw) from the true value of G/w) 
in this interval, divided by the true value of G(w) is 
proportional to 


1 
\ time of sample < bandwidth of filter 


The true value of G(w) can be approximated with in- 
creasing accuracy by the mean value of an increasing 
number of measurements of G( Aw). 
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Figure |. A compact power-spectral-density calcu- 
lator. 
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Figure 2. Typical power-spectral-density signals ob- 
tained by the calculator of Figure |. 





This expression indicates that the spread in the re- 
sults obtained in a series of successive calculations on a 
time invariant process, is reduced as the length of each 
sample time is increased, and as the bandwidth of the 
portion of the signal being analyzed is increased. The 
relationship of these factors permits an exchange of fre- 
quency resolution for power level resolution to suit the 
needs of the particular problem. If an accurate power 
level is desired, a broad-band analysis can be made. If 
the presence or absence of specific frequencies is of 
greater interest, a narrow-band analysis can be used with 
a resulting reduction of confidence in the measured 
power level. 

Clearly, the limit on the absolute accuracy of any re- 
sult obtained is due to the finite length of the stationary 
sample, and this limit is due to the nature of the ex- 
periment rather than the analysis technique. 


Other Bandwidth Conservers 


Thus far we have discussed the more sophisticated 
mathematical tools such as the correlation function and 
power spectral densities. [Lowever, there exists a multi- 
tude of simpler ideas which can be exploited for in- 
creasing the amount of information which can be gained 
from each experiment. Some of the more obvious ones 
will be indicated here. 

The measurement of the root-mean-square value of 
the random signal is the standard deviation (0) of the 
random signal and, as has been stated earlier, in the case 
of a normal distribution, provides the complete ampli- 
tude distribution. 

In the case of the normal probability distribution, it 
has been stated that the standard deviation of the dis- 
tribution could be determined from the correlation func- 
tion, or the power spectral density. If the distribution 
itself is of primary interest, it can be determined di- 
rectly, without use of the more complicated mathematical 
procedure, either by an amplitude distribution trans- 
ducer, or by a simple analysis of the random signal. 

The measurement of the peak value during an in- 
terval is quite valuable in studying aircraft loads, and 
offers enormous bandwidth conservation possibilities. 

Another signal of interest is one which indicates the 
time of occurrence of an event in an experiment. Here 
the process consists of extracting the message of the 
signal, which is the time at which the event occurred, 
rather than transmitting the exact form of the signal 
created by the event. The form of the signal is of no 
direct interest, since it is determined by the method used 
to note the time of occurrence rather than by the event 
itself. 


INITIAL DEVELOPMENTS 


To explore the practicality of some of these ideas, 
several illustrative devices have been developed. These 
extract certain pertinent information from random sig- 
nals prior to recording or transmission over a com- 
munications link. 

Figure 1 is a block diagram of a compact power-spec- 
tral-density calculator which analyzes a random signal in 
real time. It uses a sweeping oscillator heterodyning 
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Figure 3. A probability-distribution analyzer. 


process *o scan the random signal, and provides at its 
output a continuous, slowly-varying signal representing 
the power spectral density. 

Figure 2 illustrates some typical power spectral den- 
sity information signals obtained by this device. The 
signals shown represent an analysis of a random signal 
with the spectrum indicated, the spectrum of this ran- 
dom signal filtered by a sharply-tuned circuit, and by a 
broadly-tuned circuit. 

Figure 3 is a block diagram of a probability-distribu- 
tion analyzer. It provides an amplitude distribution by 
comparing the input random signal with a locally-gen- 
erated amplitude scanning signal. 

Figure 4 shows a typical information signal obtained 
by use of this analyzer when operating on a random sig- 
nal having a white spectrum. Note that the distribution 
is normal or Gaussian. The full data-transmission capa- 
bilities required for sending the original data signal was 
many thousands of cycles per second, while for this in- 
formation signal, a few cycles per second bandwidth 
would be sufficient. 

A development based on one of the simpler applica- 
tions of this idea is the time-of-occurrence transducer. 
Figure 5 indicates the operation of this device. A rel- 
atively long-period sawtooth-wave is initiated by an im- 
pulse created at the time to be noted. The sawtooth is 
transmitted over a low-frequency sampled-data system. 
The sawtooth can be extrapolated to its point of origin 
for a precise determination of the time. Using such a 
system, approximately one millisecond timing accuracy 
can be attained with a ten-cycle-per-second data channel. 

Figure 6 indicates how these information transducers 
are coupled into a typical time-sharing type of measure- 
ment system. 


CONCLUSIONS 


More efficient use of inforrnation-gathering facilities 
in our research and development programs, especially in 
missile and satellite flight research, are clearly desirable. 
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Figure 4. Typical signal obtained by the analyzer 
of Figure 3 trom band-limited white noise. 
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Figure 5. Typical operation of a time-of-occurence 
transducer. Upper curve: original signal; lower 
curve: transmitted signal. 


Large improvements can be made using existing sys- 
tems, without requiring vast new capital expenditures. 
The areas offering greatest opportunity are the so-called 
random signal measurements. 

The mathematical basis for compact characterization 
of random signals are well at hand. Certain practical 
manifestations of the ideas presented here already exist. 
Many more appear quite feasible. 

It is the intent of this paper to provoke some new 
thoughts, rather than to clearly indicate problem solu- 
tions. The solutions suggested here should be considered 
as being illustrative. 
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Power Spectral Density 


Analyses of Measurement Signals 


In contrast to the preceding article, which set forth the theoretical basis for 


statistical signal analysis, this story gives a practical example of one basic 


analysis method. Power spectral density is defined in simple terms and 


procedures for making such measurements are described—information that 


will help you to properly select and operate power spectral density meters. 


by A. R. Soffel 


Acoustics and Vibration Engineer 
Testing Division, Douglas Aircraft Co. 


Santa Monica, California 


INSTRUMENT ENGINEERS often must measure 
variables that change in amplitude as functions of time. 
The rate of change may be low, in which case we cau 
write down meter readings at regular time intervals. 
Or more conveniently, we can log our variable on a 
strip-chart recorder. Where changes are rapid, we 
usually have used an oscillograph. At this stage, a 
problem in data analysis arises: “How do we convert 
oscillograms into meaningful numbers expressing the 
quantity and quality of our variables?” Where the 
records follow recognizable mathematical time func- 
tions, the solution is easy: we merely make a few 
measurements with a scale and write the proper con- 
stants into the known function. A classical example of 
this kind of record is a sine wave for which we easily 
can determine frequency and amplitude. 

However, oscillographic records of many phenomena, 
especially those associated with jet aircraft and missiles, 
vary with time in a random manner. Obviously we 
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cannot make simple analyses of such records. A potent 
method of analysis for highly-complex periodic or ran- 
dom variables is the determination of power spectrum 
for the former and power spectral density for the latter. 
These spectra can be determined mathematically from 
the oscillogram, or electrically from a magnetic tape 
recording. 


What Do the Words Mean? 


Very few instrument engineers are as yet familiar 
with measurement of power spectral density, and many 
do not even know what the term means. Actually, the 
term is more correctly called “Mean Power Spectral 
Density”; and sometimes it can really be “mean”! Mech- 
anical, pneumatic and hydraulic engineers might as well 
face the fact that this is an electronic era: almost all 
modern transducers for pressure, temperature, vibration, 
sound, etc., have electrical outputs—we must deal with 
an electrical “analog” of the variable being measured. 
The problem then is one of measuring the mean power 
spectral density of electrical signals. Let us explore the 
significance of each term in Mean Power Spectral 
Density. 


Mean 


“Mean” signifies average, and if simple or arithmetic, 
it is formed by adding quantities together and dividing 
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by their number. There are several electrical ways of 
obtaining means or averages. First, a purely alternating 
electrical signal has by definition no direct-current 
component. Therefore, it has an average value of zero 
(Figure 1). However, an average amplitude can be 
obtained by passing the signal through a full-wave rec- 
tifier and taking the mean of the resulting unidirectional 
signal. 

The most common, cheapest, and easiest way to 
average an electrical signal (made unidirectional) is to 
use a simple resistance-capacitance (RC)* filter as 
shown in the upper portion of Figure 2. This circuit 
gives a continuous average which at any time is the 
result of all signals that have gone before. For steady 
signals, a true average is obtained after the signal has 
been on for about 3 or 4 time constants. Such averaging 
generally is satisfactory if there are no very rapid changes 
in signal level. 

A true average over a definite period of time is ob- 
tained with an integrating circuit such as used in ana- 
log computers (lower part Figure 2) which gives a 
true integral of che input voltage; if short circuited at 
equal time intervals, as with switch “s”, it gives a true 
average at the end of each interval. 


Power 


“Power” is defined as the rate of work output. Here 
again we can limit our discussion to electrical power. 
We know that: 


: e 
e = # andi = —— 
r 


Also: Pag oa 

r 
Where i = current, e = voltage, r = resistance and 
p = power. Power is thus proportional to e*. 

The determination of e* presents problems, and war- 
rants detailed discussion. In the early days of electricity 
there was only direct current (d-c): e was easily 
measured and e* easily determined. Electrical people 
were mostly concerned with the power aspects of elec- 
tricity. When alternating current (ac) came along, the 
problem of relating a-c voltage to power arose. Luckily, 
the output of an alternator is a sine wave. What is the 
voltage of a sine wave? As we said before, power is 
proportional to e*. Figure 3 shows how power is deter- 
mined for a sine wave. As shown, the square root of 
mean power is a voltage which when squared is pro- 
portional to power. In the power business, “root mean 
square” (rms) is always used. Therefore, early a-c 
voltmeters were designed to measure and indicate rms 
voltage. The most popular meters for measuring rms 
voltage were tle dynamometer and thermocouple types. 
A dynamometer is like a d-c voltmeter except that 
there are two coils instead of one and a permanent 
magnet. One coil is stationary; and the other rotates on 
a bearing and carries the meter needle. The deflection 
of the needle, when voltages are applied to the two 


*RC is called the “time constant’ of the circuit. 
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Figure |. How the average voltage of a sine wave 
is obtained. 
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Figure 2. Obtaining average values with an R-C 
filter (top) and with an integrating amplifier 
(bottom). 
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Figure 3. How power of a sine wave is determined. 


coils, is proportional to the product of the instantaneous 
voltages. If the two voltages are equal and in phase, 
the meter gives an indication proportional to e*. The 
inertia of the moving system acts to hold the needle 
in an average position giving an indication of mean 
squared voltage. By properly marking the scale, the 
meter is made to read rms. , 

The thermocouple meter consists of a heater, a 
thermocouple and a d-c voltmeter. The heater to which 
the voltage is connected is in physical contact with the 
thermocouple, which in turn is connected to the volt- 
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meter. The heater temperature is proportional to the 
average power being dissipated, which is proportional 
to the mean square of the heater voltage. The meter 
gives an indication proportional to the thermocouple 
temperature. By proper marking of the meter scale this 
meter will read rms voltage. The thermal inertia of the 
system produces an averaging effect. Both meters yield 
a true measure of rms, correct regardless of wave shape. 


Vacuum tubes and dry-disc rectifiers made possible 
the vacuum-tube and the rectifier-types of a-c volt- 
meters. These meters are calibrated by comparison with 
a true rms voltmeter on a sine-wave signal. Actually, 
some of these meters indicate rms voltage at the low 
end of their scale and average voltage at their high end; 
others indicate peak voltage; all say “rms”. Just how 
much trouble this can cause is shown in Figure 4. Here 
the average value of each signal is the same. Note the 
large errors that can result from using such meters, and 
the differences in true rms values. I will describe later 
electronic circuits and meters that truly indicate e* 
or rms. 


Spectral 


“Spectral” is defined as pertaining to a spectrum, 
which is a series of radiant energies arranged in order 
of wave length. For our purposes, energy or power is 
plotted against frequency, giving a power spectrum. 


Recall from your school days the “Fourier integral”; 
or if you are “Hi-Fi” fan, you know about fundamentals 
and harmonics. First, if a wave is periodic, that is, if 
it displays a pattern that repeats at uniform time in- 
tervals, it can be resolved into a series of sinusoidal 
components whose frequencies are integral multiples of 
the frequency determined by the duration of the pattern 
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Figure 4. Beware: different meters will read the 
same voltage in different ways. 





that repeats. For example, if the pattern repeats every 
second, its components will have frequencies of 1, 2, 
3, 4, etc. cycles per second. The amplitude of some of 
these components could be zero. Although this analysis 
is primarily mathematical, it is also true physically. A 
periodic wave can be separated into components of this 
type with electronic wave filters. Then, the spectrum of 
a periodic wave consists of a number of vertical lines 
at regularly spaced intervals (Figure 5). Naturally, a 
sine wave has only one bar in its spectrum. 


The spectrum can be determined mathematically from 
certain measurements made on a voltage-versus-time plot 
(oscillogram) of a periodic wave. If an electrical signal 
is available (say on magnetic tape), the components 
can be found with a narrow band-pass filter. If this 
filter is swept through a frequency range from the 
fundamental to the highest measurable harmonic at a 
uniform rate, its output is passed through an averaging 
circuit into the Y axis of an X-Y plotter, and a voltage 
proportional to the filter center frequency fed into 
the X axis, a spectrum is drawn (Figure 5). 


Density 

“Density” is the quantity of anything per unit of 
volume or area. This concept has been extended to fre- 
quency range. We can talk about “power density” or 
“power per cycle per second.” But, the idea of power 
density is not applicable to periodic waves, since each 
component (being a single frequency) has zero band- 
width. Power density can apply only to waves having 
continuous spectra. 


Random waves have continuous spectra and are non- 
periodic while maintaining a constant mean power; 
that is, there is no pattern which repeats. So, there is 
no way to predict at any time exactly what will happen 
next. The spectra of such waves are continuous, a fact 
which can be visualized easily. If the pattern never 
repeats, it must occur once in a time approaching in- 
finity. The fundamental frequency must then approach 
zero. There would also be an almost infinite number 
of harmonics spaced very close together. Each harmonic, 
if averaged over a long time, would have a definite 
power. Taking all these harmonics and plotting their 
power against frequency we obtain a continuous spec- 
trum (Figure 6). 


Practically, we cannot take an infinite number of 
readings with a close-to-zero bandwidth filter: we must 
use a filter of finite bandwidth. Practical filters rarely 
have bandwidths of less than a few cycles per second. 
Here is where density comes in. No matter what 
the bandwidth of the filter we are using, we calculate 
the power we would have in a filter band of one cycle 
per second by assuming that power is uniformly dis- 
tributed. over the bandwidth of the filter used, and 
dividing the total power measured by the filter band- 
width in cycles per second. We thus arrive at power 
or e” per cycle per second, which is a sort of density. 


Therefore, “Mean Power Spectral Density” of a non- 
periodic wave is the average power in a one-cycle-per- 
second frequency band plotted as a continuous function 
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of frequency. The mean power spectral density plot 
of some waves can be quite complicated (Figure 6). 


How to Select the Proper Analyzer 


There are several analyzers on the market each with 
special features of its own. Their general features and 
some “rules of thumb” for operation are given. 


Band-Pass Filters. The heart of every power spectral 
density analyzer is a band-pass filter. This device passes 
electrical currents occurring between two specified fre- 
quencies, f; and f2. Currents at frequencies below f; 
and above fe are blocked out. The bandwidth of the 
filter is the difference between f, and fe. The frequency 
midway between f; and fe is the “center frequency” 
of the filter. To make an analysis, it must be possible 
to locate the filter at any place in the frequnecy range 
of interest. It must also be possible to move the filter 
from point to point smoothly throughout this frequency 
range. The baadwidth of the filter must stay constant 
during this process. Although it is possible to make 
filters of variable center-frequency, generally their band- 
widths change with center frequency. 

This problem is avoided in power spectral density 
analyzers by the use of fixed filters and heterodyne sys- 
tems. In a heterodyne system, a filter fixed in band- 
width and center frequency is used. The signal to be 
analyzed is shifted in frequency to match the filter 
rather than the other way around. A modulator (non- 
linear circuit) can add two frequencies together to pro- 
duce a third frequency. Example: a wave consisting of 
a 100-cps fundamental and a 200-cps second harmonic 
is to be analyzed. A fixed band-pass filter with a center 
frequency of 100,000 cps and a narrow bandwidth is 
used. The signal to be analyzed is mixed with the out- 
put of an oscillator in a modulator to produce a sum 
frequency. If the oscillator frequency is 100,000 cps, 
the sum will be 100,100 (fundamental) and 100,200 
(second harmonic). Neither of these frequencies will 
pass through the filter. Now, if the oscillator frequency 
is reduced to 99,900, the sum of this frequency and the 
fundamental of the signal will be 100,000. This fre- 
quency will be passed by the filter. A further reduction 
of the oscillator frequency to 99,800 will permit the 
second harmonic of the signal to be passed by the filter. 
In this manner, the effective center frequency of a 
filter can be varied over a wide range without affecting 
the discrimination of the filter. 


Squaring Circuits. There are two types of squaring cir- 
cuits. Several circuit elements such as multi-element 
vacuum tubes, vacuum diodes, dry-disc rectifiers, and 
crystal diodes, have transfer functions in which ouput 
is proportional to input squared over some limited 
range of input voltage. Since most analyzers must 
work over a wide voltage range, squaring circuits rely- 
ing on a squared transfer function become complicated. 
Usually, in the first type, a number of squaring elements 
are arranged in a circuit such that each covers a portion 
of the required voltage range. The second type of 
squaring circuit uses the fact that many elements have 
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Figure 5. Spectra are given on the right for three 
— periodic wave forms —sine, square and 
pulse. 
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Figure 6. Continuous spectrum of a random signal 
(top). Mean power spectral density plot of skin 
stress in a jet transport flap (lower half of figure). 


transfer characteristics in the form of a power series. 
A power series has components as follows: ax +- bx* +- 
cx® + ---. Two such elements can be arranged in a 
circuit such that all odd powers are cancelled out. The 
squared term will occur at twice the output frequency 
of the filter. This term is separated from the higher 
even-order terms by a low-pass filter. 


Averaging Circuits. As mentioned earlier, averaging 
circuits are either of simple RC type or true integrators 
like those used in analog computers. In the latter case, 
if the signal being analyzed is provided by a continuous 
magnetic-tape loop, the integrator reset (shorting) 
might be synchronized with the splice in the loop. This 
system provides a true average over the length of the 
sample in each case. 

Density is determined by calculation from the known 
bandwidth of the filter, or by providing the proper 
electrical dividing network to be associated with each 
filter bandwidth. 
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Power spectral density analyzers generally are auto- 
matic: they provide a graphic record of power versus 
frequency. Recorders are of strip-chart or flat-bed types. 
The Y axis is power density and the X axis frequency. 
X is generated either as a voltage proportional to filter 
center frequency, or a mechanical take-off from the 
frequency dial on the analyzer. 


How to Use PSD Meters 


An understanding of power spectral density and 
an idea of the mechanism for measuring it certainly are 
essential. But, when facing a power spectral density 
analyzer with knobs for selecting frequency range, band- 
width, averaging time, scan rate, and continuous or 
time integral averaging (mot to mention tape-loop 
length), the instrument engineer asks, “How do I set 
up and use this thing?” 

Selecting the proper settings for an analysis depends 
on the signal sample to be analyzed, the frequency resolu- 
tion desired, and the limitations of the particular analy- 
zer. To keep this discussion simple, it will be limited 
to analysis of random signals with Gaussian amplitude 
distribution that are either continuous and stationary 
(do not change their statistical characteristics with time ) 
or are derived from relatively short tape-loops which 
are considered representative. 

You will see later that the narrower the filter band- 
width used, the longer it takes to make an analysis. 
So, in any analysis, use as wide a bandwidth as the 
situation will permit. Original selection of bandwidth 
is a matter of judgment or of a preknowledge of the 
power spectral density of the sample. In acoustics, where 
sound is analyzed for its effect on people, a wide band- 
width of 50 cycles per second or more would be chosen. 
In analyzing a strain-gage signal from a jet aircraft in 
flight, where you know that many structural resonances 
are about 4 cycles per second in bandwidth, use an 
analyzer bandwidth of Jess than 4 cycles per second. 
Bandwidth is determined by the nature of the problem, 
and the nature of the spectrum to be measured: so 
select the greatest bandwidth co; sistent with those fac- 
tors. 

There is a relation between a circuit or mechanism 
bandwidth and the speed with which it responds to a 
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suddenly-applied input. The narrower the bandwidth 
is, the longer this time constant. As a filter is swept 
along im center ‘tequency during an analysis, it is con- 
tinually being subjected to suddenly-applied inputs. 
The filter must be swept at a rate low enough to permit 
its output level to reach full value for each input. With 
random noise, it becomes a statistical matter expressed 
as a percent probability that the error will be less than 
a given percentage. Example: if the filter bandwidth is 
B, and if you want to have a 95% probability that the 
error will be less than 20%, the sweep rate R, must be 
no greater than 1/32 of B*. If you want a 95% proba- 
bility that the error will be less than 10%, the sweep 
rate R, must be no greater than 1/128 of B?. 

If an average is being obtained with a true integrating 
circuit, the length of period should be equal to the time 
for the filter to move one bandwidth, or B/R, = Ty. 
If an RC circuit is used, the time constant should be 
such that RC = B/4. Loop length can be determined 
last. It should be equal to a playing time of T,. 

As an example, if the output of a strain gage on a 
structure with a bandwidth of 4 cycles per second were 
to be analyzed, a filter bandwidth B of 2 cycles per 
second would be chosen. The sweep rate R, would be 
B?/32 = 4/32 =: 1/8 cycle per second per second. 
Averaging time would be B/R, = 2 X 8 = 16 
seconds. Loop length would also be 16 seconds. If the 
frequency range of interest were 50 to 500 cycles per 
second, the analysis would take 8 « 450 = 3600 
seconds, or one hour. 

When loop length is limited due to the nature of a 
test, work the problem backwards and determine limit- 
ing bandwidth. Example: If a 5-second loop is pro- 
vided, averagin,, time T, would be 5 seconds, and 
B/R, = 5; but R, = B*/32 and B/R, = 32/B. There- 
fore B/R, = 32/B = 5 and B = GA. 

With a 5-second loop, bandwidth should be no less 
than 6.4 cycles per second. If it is necessary to obtain 
better frequency resolution, use a narrower filter with 
the realization that the error will be greater. You could 
make several separate runs and average the resulting 
curves. 

Your best approach in buying an analyzer, is to re- 
view each analyzer on the market with the respective 
sales engineers and be prepared to spend between $5,000 
and $20,000 depending on the features you select. 


Television Controls Telescope in the Stratosphere 


A special remote-control television system is now 
giving astronomers on the ground a new look at the 
sun through a 12-inch telescope suspended by balloon 
80,000 feet above the earth. Called Stratoscope I, the 
project is directed by Princeton University under josnt 
sponsorship of the National Science Foundation and 
the Office of Naval Research. The balloon telescope 
is equipped with a closed circuit television link, with 
facilities for remote-control pointing of the telescope 
at the sun. In addition, the television camera will be 
linked optically to a motion picture camera to obtain 


a continuous record of images. The kinescope images 
will cover 1/5 the area shown in the telescope, or 
1/25 the diameter of the sun. 

Except for the balloon itself, Stratoscope I is all 
instrumentation. Data Control Systems supplied a multi- 
channel telemetry-command system; RCA supplied the 
special television system; the special solar telescope- 
camera was developed by Perkin-Elmer. A General Mills 
crew is in charge of launching, tracking and recovery 
of the payload. Dr. Martin Schwarschild of Princeton 
is director of Project Stratoscope. 
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Functional Characteristics 
IBM 704 and Univac | 
Tape Recording Processes 


Eliminating 
Computer 
Incompatibility 


How to achieve domestic tranquility in a computer 
installation that includes various makes of equipment 
which, for economy and efficiency, must be made to 
work together? This problem faced the University of 
California Radiation Laboratory at Livermore. The in- 
genious solution was not only simple to effect, but 
cost less than half the price of new equipment and 
paid a bonus of greater printer output speed. 


The extensive installation of large scale computers at 
the Radiation Lab includes one Univac I with its high- 
speed printer and a few IBM 704’s, but without an IBM 
high-speed printer. Since this would be a costly addition 
to the system, the problem was to adapt the Univac 
printer to handle the outputs of the IBM 704 com- 
puters. 


The solution of the problem broke down into sev- 
eral parts, each due to a difference in important func- 
tional characteristics of the IBM 704 and Univac I 
tape-recording processes. These differences are apparent 
in the comparison of characteristics as shown in the 


Table above. 


The first step for designer Fred Ketchum of the 
Lab’s electronics engineering staff was to make the 
Univac printer compatible with the higher impulse- 
density and shorter between-block space of the IBM 
704. This was accomplished by reducing the speed 
of a Uniservo (tape-reading unit) on the Univac and 
writing information on a tape; since the speed was 
reduced, but the writing bit-rate remained the same, 
the pulse density was increased. This gave a tape pulse 
density of approximately 200 pulses to the inch and 
a blockette spacing of %/4”. Two important char- 
acteristics of the units now conformed. 

As the Table shows, it was necessary to mount a 
reading head on Uniservo compatible with IBM re- 
cording. A Potter Instrument Co. reading head was 
chosen for this job. Potter reading amplifiers also were 
chosen for the next step: providing reading amplifiers 
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IBM 704 UNIVAC I 
Recording Tape 
Plastic (Nylon); 14” wide, 2500 ft || Metal tape; \4” wide; 1500 ft per 
per reel roll 
Pulse Density 
200 pulses to inch || 128 pulses to inch 
Recording Method 
Non-return to zero | Return-to-zero 
Reading Head 
7-channels, all in line || 8-channels, in 2 staggered rows 
Sprocket Signal 








|| Sprocket pulse for each digit in tape 
End-of-recording Check Signal 
Longitudinal check signal generated || No check signal 
on tape at 3-4 pulse times after end | 
of record i} 


Computer Code 


No sprocket pulse 














Binary decimal 








| Excess 3 binary decimal 





which would convert IBM non-return-to-zero recording 
to Univac return-to-zero recording. 


Next, the IBM 704 binary decimal code was con- 
verted to the Univac excess-3 code by means of a 
subroutine to the IBM computer. 


The next step was to provide for generation of a 
sprocket signal which is not present on IBM tapes, but 
which is necessary for operation of the printer. This 
was accomplished by buffing the outputs of all 7- 
channel amplifiers together and triggering a delay flop, 
which provided the pulse used as the sprocket signal. 

The problem was to block the longitudinal check 
digit, which is recorded at the end of blockettes of in- 
formation on IBM tapes, from being sensed by the 
printer. Because of the timing of the printer's read- 
ending pulse, this check digit would be read in as the 
121st digit. To avoid this, when reading IBM tapes 
the timing of the read-ending pulse was changed to 
apply the jam-clear signal 100 microseconds, rather 
than the normal 400 microseconds, after the 120th 
digit was read from the tape. 


The final part of the major problem was to design 
a reel hub which would secure an IBM 10-inch plastic 
tape-reel as well as the Univac metal tape-reel. 

With the solving of a few additional minor problems, 
the units were finally made compatible. 


The switch-over from Univac to IBM operation of 
the printer, or vice-versa, is accomplished by a single 
switch mounted on the printer's control panel. This 
switch operates relays which connect the appropriate 
amplifier to the input circuits and determines the de- 
lay between the 120th digit and the read-ending pulse. 

The simple, low cost solution of this problem not 
only saved money, but also increased printer output 
speed from 600 to 650 lines per minute. Best of all, 
it worked. The converter has operated successfu!'y for 
over a year. 
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| INSTRUMENTATION 


Deep beneath the calm, crystal-clear waters of San 
Clemente Island, close by our southern California 
coast, is one of the strangest instrumentation projects 
ever attempted—the program "Pop-Up''—testing of 
underwater launching of Polaris, Navy's fantastic new 
weapon. Polaris, a ballistic missile, is launched from 
submarines submerged 50 feet below the sea for con- 
cealment from the enemy. ISA Journal brings you an 
exclusive picture story, from the US Naval Ordnance 
Test Station {NOTS), of the “Instrumentation for 
Pop-Up.” 


THREE TEST METHODS are used which require 
a variety of very-special optical, oceanographic and 
electronic instruments: 1. calm-sea tests; 2. rough-sea 
tests; (a Fleet cruiser races by to generate waves); 
3. recovery tests, in which a special crane catches the 
missile in flight undamaged, for data recovery and ve- 
hicle re-use. On the opposite page is shown the overall 
instrument system, including both underwater and above 
water equipment. 

Polaris is fired from an underwater launching tube 
(2) similar to that used in a submarine. After the mis- 
sile is in place and launching tube sunk into position, 
the tube is filled with water, its hinged top is opened, 
and the missile is fired. Underwater TV and slow- 
motion movie cameras obtain data on the initial ex- 
plosion which launches the missile, emergence of the 
missile from the launcher, cavitation, and underwater 
trajectory and attitude. Land-based cameras (5) record 
similar data from the moment of water exit to water re- 


entry. 
Data are transmitted between the launcher site and a 
“monitor barge” (4) by a cableway, which also furnish- 










of “Pop-Up” 


cealed 50 feet below the surface. Because the missile 

is recoverable, information from internal instruments 
is not telemetered, but is recorded by an airborne magnetic- 
tape data system. With such tests, NOTS has proved that 
Polaris can be launched from a submerged submarine and 
can attain controlled flight after leaving the sea. 


{ Polaris Bursts Out of the Sea—from a launcher con- 


es power, air, and supervision to the instruments. The 
monitor barge carries two “instrument vans” and an 
instrument room. 

In addition to the optical instruments illustrated 
herewith, 12 oceanographic instruments furnish other 
valuable data, including: five Roberts water-current 
meters hanging down from a barge at various depths; 
a David Taylor Model Basin wave-height indicator; 
a bottom-wave recorder mounted on the launcher; a 
Savonius rotor-type current meter on the launcher; and 
a Scripps Instituce nephelometer, which measures the 
light-scattering coefficient of the sea water. From such 
data, the correct photo filters for the underwater cam- 
eras are selected. Light-scattering, by reducing photo- 
graphic contrast, is the real limitation to underwater 
photography. 

This new field of underwater instrumentation is ex- 
citing: there is still so much to be learned! Present 
and future projects include: design of a deep-sea sub- 
mersible to carry human observers to the greatest ocean 
depths; development of a bathymeter to plot simultane- 
ously, as it drops through the water, a profile of sound 
velocity, temperature, pressure and salinity, versus depth; 
and the locomotion of fish—-studies now are underway 
at Disney's Marineland to Jearn how porpoises swim! 
Thus, our Naval Ordnance Test Station is contributing 
not only powerful new weapons for our National De- 
fense, but implements and information of great peace- 
time use to all mankind. 


Material in this article is taken from a paper “Instrumentation for Under- 
water Launching’’, presented by George G. Silverberg, US Naval Ordnance Test 
Station, China Lake, California, to the 5th ISA Flight Test Instrumentation 
Symposium, Seattle, May 5, 1959. 


—and able to swim, too. Here NOTS frog- 

men await lowering of launching tube 
(center) to dive down and adjust cameras. Note 
“Christmas tree’’ on the launcher, mounting TV 
and slow-motion movie cameras, and the photo- 
meter. TV cameras allow range engineer to see 
underwater proceedings at all times. 


? Pop-Up Instrumentmen Must Be Waterproof! 
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Cross Sectional View of site for testing underwater launching of Polaris. Reference num- 
bers show location of equipment described in the 8 illustrations contained in this story 


likan 16-mm intermittent- 
movement slow - motion 
camera, safe inside its water- 
i proof bell, is mounted atop 
the launcher (2 above) to 
record, at 400 frames per 
second, emergence of Polaris 
from the launching tube. A 
16-mm Fairchild camera re- 
cords at 1000 frames per 
second the underwater explo- 
sion that launches the missile. 


? Action Slow-Down— Mil- 





Waterproof Bells Protect Underwater Cam- 

eras. Two triangular camera towers (reference 

3, cross sectional view above) mount four 
Mitchell 35-mm cameras running at 120 frames 
per second. Special concave and convex lenses 
correct for the greater refractive index of sea 
water. Bells are internal temperature controlled 
and have leak detectors which read out on the 
monitor barge. 
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trols. This is the ‘‘staging barge’’ which raises 
the launching tube into its well for recharging 
with new missiles, and carries cranes, power gen- 
eration and crew's quarters. It was made by weld- 
ing two YFN barges together to form a catamaran. 


4 Barges House Instrument Readouts and Con- 












missile performance during and after its emer- 

gence from the sea. Three-axis precision- 
oriented Bowen ribbon-frame cameras (left) meas- 
ure missile position, acceleration and velocity to 
1/5,000 angular degree and 1/10 millisecond time. 
Dual telephoto 35-mm Mitchell tracking cameras 
(right) obtain attitude measurements and detailed 
photo records of missile performance during flight. 


5 Land Based Cameras—catch every tiny fact of 









land-based or underwater, is provided by PCM 

and instrument-control equipment in this 
mobile van. This system, which is compatible 
with that used at NOTS China Lake test ranges, 
enables precise time-correlation of all moving pic- 
tures taken throughout the Pop-Up site. 





6 Split-Second Timing—of all cameras, whether 
















before firing from camera control station (re- 

ference 6, cross sectional view, page 87) based 
on underwater light conditions as measured by 
this waterproof photometer. Two photocells are 
used: one measures light in the horizontal plane; 
the second checks light coming from above. 


| Camera Lens Openings -—— are remote set just 






corded by this Sanborn oscillograph. Pulses 

are converted into ASA light-meter readings 
which are very useful as a guide to film processing. 
Disappointing color pictures are obtained, because 
sea water filters out most red and yellow light. 
Better results come from black-and-white film and 
back lighting to get silhouette pictures. 


a Pulse Signals—from the photometers are re- 
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Based on analog-computer simulations of distillation columns and 


chemical reactors, Monsanto here gives the allowable analysis time, 


sampling rate and instrument dead-band that will yield stable closed- 


loop regulation of proposed computer-controlled processes of the future. 


How Will Analyzers Work 


with Computer Control? 


by Theodore J. Williams, Engineering Supervisor 
and Hyung S. Min, Systems Engineer 
Analog Computer & Process Control Theory Group 
Systems Engineering Section, 
Research & Engineering Division 


Monsanto Chemical Company 


TODAY'S GREAT INTEREST in computer control 
of chemical processes—particularly by digital compu- 
ters—points up the instrumentation problems that must 
be solved before we can succeed in such completely- 
automatic control. The principal problem is to develop 
and apply analyzers that can determine directly the 
composition of plant streams to establish criteria for 
processing efficiency, and for smooth, accurate control. 

Several analytical instruments have been developed 
which give satisfactory se: :ce as continuous analyzers 
for binary streams. Among these are specific gravity 
and pH detectors, refractometers, and several types of 
spectrometers. However, two factors in the design and 
installations of these instruments become very important 
in selecting the proper control for the process, whether 
it be computer control or a standard present-day system. 
These are: 1. the dead band* (dead space or dead zone ) 
of the instrument; that is, a measure of its sensitivity; 
and 2. the dead time,+ or total time between the oc- 
currence of a change in the process and its detection 
by the analyzer. 

At present, multicomponent streams cannot be an- 
alyzed by continuous methods except in very special 
cases. Since some finite period of time is required for 
the instrument—be it chromatograph, mass spectro- 


*Dead band—is the range of values through which the input (to an in- 
strument, in this case) can be varied without initiating output response. 
(ASME Standard 105, paragraph 808). 

+Dead time—is any delay between two related actions. 
in units of time. (ASME paragraph 204). 


It is measured 
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meter, or light spectrometer — to carry out an analysis 
for all of the components present in the mixture, 
sampling rate becomes an important factor in control- 
system study. This is the sampling rate which the instru- 
ment can maintain, or more specifically for control 
system design, the sampling period (average time be- 
tween successive samples ). 

Usually, all three factors—dead band, dead time, 
and sampling period — are present in a multicomponent 
analyzer to a greater or lesser extent. 

In this paper, we discuss each of these factors and 
outline the limitations each can impose on digital com- 
puter control, or indeed any automatic control system. 
The problems presented here are not new; however, 
the data presented herein emphasize some of the diffi- 
culties, and clarify the necessary remedies and the ex- 
tent to which they can be applied. 


ANALYSIS TIME AND THE SAMPLING PERIOD 


By far the most important factor in using multi- 
component analyzers for automatic control is the amount 
of time they take to complete an analysis®** (Table 1). 


Example Process 


To clarify the effect of such long time delays on 
process controllability, the system of Figure 1 was 
simulated on our analog computer and the optimum 
control system worked out for many combinations of 
analysis time and sampling period as related to the 
major process time-constant. The assumed process was 
a continuous reactor simplified to a second-order transfer 
function with one time-constant equal to 10 times the 
other. The larger time-constant was used to define the 
time relation between time-constant, sampling-period, 
and analysis-time mentioned above." * 


*, 7 Superior numbers refer to like numbered references at the end of 
this article. 
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TABLE | 
































Required Sampling Dead Times and Analysis Times 
for Various Types of Analytical Instruments 
1. Vapor-Phase Chromatograph 
Sampling Dead Time (T,,) — Minimum — 20 seconds 
Average — 45 seconds 
Maximum — 3 minutes 
Analys's Time (T,) _ Minimum — 6 minutes 
Average — 15 minutes 
Maximum — 30 minutes 
Total Analysis Period or 
Total Dead Time (T,) — Minimum — 6 minutes 
Average — 16 minutes 
Maximum — 33 minutes 
2. Mass Spectrometer 
Sampling Dead Time (T,,) — Minimum — 2 minutes 
Analysis Time (T,) —_ | Minimum — 1 minute 
| Average — 2 minutes 
Maximum — 5 minutes 
Total Analysis Period or 
Total Dead Time (T,) —_ Minimum — 3 minutes 
Average — 4 minutes + 
Maximum — 7 minutes + 








We also studied the possibility of using a multi- 
plexed sampler connected alternately to each of several 
analyzers to permit a much faster sampling rate than 
possible with only one instrument. We chose this very 
simple process to give the maximum controllability with 
the particular time relationships being investigated. 

Figures 2 and 3 illustrate the time history of the 
sampling operation and the time relationship between 
the actual process variation and that used by the con- 
troller for control purposes. The sketches of Figures 2 
and 3 are for the particular case of two instruments 
multiplexed to one sampler. Thus, the sampling period 
is exactly one-half the analysis time of one instrument. 
Similar sketches could be drawn for any desired samp- 
ling-period to analysis-time relationship. 


Minimum Process Time Constant 


Figure 4 shows the size of output error that can be 
expected from the process presented as a fraction of 
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Figure |. Monsanto simulated this control system 
on an analog computer to assess the effect of 
analyzer dead time on the minimum process time- 
constant. 


the size of the imposed input upset. (All input upsets 
were considered to be step functions in this study. Also, 
this step was considered to have been applied im- 
mediately after the last analysis period in order to pro- 
vide the maximum error-signal at the next sampling 
interval.) As the process time constant is reduced in 
relation to the sampling period, and as the analysis time 
increases, Figure 4 shows that the output error must 
increase. Figure 4 s>ecifies the minimum time constant 
which a process can have once the required analysis 
time and number of analvzers to be used have been 
fixed. (Sampling period is equal to analysis time 
divided by number of instruments to be used.) 


Thus, we can investigate whether or not multi- 
plexing a sampler to several analyzers would lead to 
an appreciable gain. As an exaniple, let us assume 
Tm = 2.5Ts, and only one analyzer being used. (See 
Table II for code to symbols used.) The output error 
will thus be 0.53 of the input disturbance. But, if two 
analyzers can be used, the sampling period can be cut in 
half so that t, = 5.0 Ts. Then output error is 0.49. 
As another example, let t, = 1.25, 2.5 and 5.0 Ts, and 
let the number of analyzers be 1, 2, and 4 respectively. 
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Figure 2. This diagram shows the time-relation be- 
tween events for an intermittent-sampling analyzer. 


Figure 3. Actual process variation (curve) is com- 
pared to variation used by controller (bars). 
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TABLE Il. CODE TO SYMBOLS 


Minimum possible major time constant of pro- 
cess to maintain error at chosen value. 
Sampling period. 


Total analysis » some multiple of the 


sampling period or total time delay between 
sampling and use by controller of resulting 
signal. 


Sampling dead time or time delay associated 
with sampling operation, period between time 
sampler is taken and analysis actually begins. 
Recovery (settling) time of the process under 
automatic control when subject to a step input. 
Actual time required for the instrument to carry 
out its analysis. 

Ta a T. + To 
Number of analysis instruments multiplexed to 
one sam 
Transmitted sample compositions. 
Actual sample composition as determined by 
analytical instrumentation. 
Instrument dead band (dead zone). 











The resulting errors will be 0.72, 0.68, and 0.65 in 
that order. Conversely, increasing the process time con- 
stant, while Ts = Ta, so that tT, = 1.25, 2.5 and 5.0 Ts, 
results in errors of 0.72, 0.53, and 0.37 of the input, re- 
spectively. Thus, the control of the system is much 
more responsive to increases im the process time con- 
stant for a given analysis time than to a multiplicating of 
the available analysis instruments. With the high cost 
of present analyzers, it might be hard to justify the extra 
instruments for the small gain attained. Figure 5 re- 
graphs some data of Figure 4 to better show how an 
increase in process time constant effects controllability 
(as brought out by our third example above ). 


Process Recovery Time 


Process recovery time (time required for the process 
to recover from a step upset such as a sudden controller 
set-point change) is another factor in chemical pro- 
cess control considerably affected by intermittant samp- 
ling and analysis that requires time delays to present its 
results (Figure 6). Here again there seems to be only 
marginal gain from use of multiple analyzers. How- 
ever, increasing process time constants will result in a 
considerably longer recovery time; that is, recovery time 
as a function of tm, does mot decrease in inverse relation 
to the increase of tm, as a function of Ts. For example, 
if tm = Ts, 1.25Ts, 2.5Tg and 5.0Ts (for Ts = Ta), 
the recovery time tg is equal to 11.2tm, 9.5tm, OTu, 
and 4.5tm, giving total ts’s of 11.2Ts, 11.9Ts, 15Ts, 
and 22.5Ts, respectively. Thus, low output-errors are 
gained only with a loss in speed of response, if an in- 
creased process time constant is used, as ordinary con- 
trol system theory would predict. 


Optimum Controller Functions 


As mentioned previously, these above data were ob- 
tained for each combination of total analysis period, 
sampling period, and process time-constant after the 
optimum settings of both the proportional and integral 
modes of the simulated controller on the process of 
Figure 1 had been determined.*: ® Both the proportional 
and integral constant are presented (Figure 7) only in 


September 1959, Vol. 6, No. 9 

















* RATIO OF MAXIMUM OUTPUT 
ERROR TO DISTURBANCE” 











30 
* TOTAL ANALYSIS TIME AS A FUNCTION 
oF PERIOD OR NUMBER OF 
ANALYZERS,n , IF Ta* nTs 


Em/&s 











Figure 4. These are the size of errors you can ex- 
pect from intermittent-sampling control. 
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Figure 5. These curves show how increasing the 
process time-constant effects controllability by in- 
termittent samplers. 
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Figure 6. Process Merges times are given here 
for systems including analyzer intermittent-samp- 
ling and time-delay. 


relative size because their exact values will depend on 
the system parameters finally chosen. 


SAMPLING DEAD TIME 


The second-most-important parameter to consider in 
process control system design when using analyzers is 
sampler dead time (period between the taking of a 
sample from the process and the beginning of the 
analysis cycle). Usually, it is necessary to locate the 
instrument far from the sampling point, with a long 
pipe to carry the sample to the analyzer. This creates 
long sampling dead times. 
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Figure 7. These are the maximum controller-mode 
adjustments that will be stable with processes 
using intermittent-sampling analyzers. (Top) pro- 
portional gain; (Bottom) integral (reset) gain. 


The effect of this dead time can be noted in Figures 
4 and 5. Since the abscissa of Figure 4 refers to the 
total analysis period as a function of the sampling 
period (Tg), the effect of any sampler dead time (Tp) 
can be determined by expressing it as a ratio of Tp/Ts 
and referring to the corresponding point on the abscissa 
of Figure 4. Figure 5 shows what happens when 
sampler dead time equals the analysis period. Note that 
sampling dead time is of little consequence if it remains 
a small fraction of the total analysis period (T,). How- 
ever, for systems using continuous analyzers, it can be 
very serious®, and you should try to minimize it. 


DEAD BAND 


The third factor in analyzer control system design 
which should be considered is dead band. All instru- 
ments exhibit more or less dead band. The concept of 
dead band is shown in Figure 8, or as follows: 


Transmitted or detected error E (x) = 0 (1) 
whenever actual error | ¢ (x) | = 3, 
where 5 is the dead band. 
E (x) = ¢ (x) (2) 
whenever | ¢ (x) | > 8 


For relatively simple systems, there are analytical 
methods that predict the effect of dead band on control 
system response and on final process output error or 
controllability. Particularly important for this purpose 
are the phase-plane methods of analysis reported in most 
texts describing nonlinear systems analysis.*: ** How- 
ever, for even moderately-complex systems, analog com- 
puter analysis usually is required. 

Such an analysis, when carried out for the control of 
a distillation column,’ revealed several interesting and 
important points regarding the use of sampling devices 
with dead band. 

First, each control system has some steady-state error 
(“offset”) due to its use of proportional mode control. 
This offset error will modify the output error obtained 
from a process when different sampler dead bands are 
used. So, there is little advantage in reducing the dead 
band below a certain value (Figure 9). 

When the final control element (control valve) and 
sampler locations practically coincidental, large dead 
bands will give corresponding output errors. However, 
if a sampler with a large output error must be used, it 
often is possible to reduce the output error below this 
point, if the characteristics of the process are taken into 
account. Example: for a given input upset, a distillation 
column will show a greater fluctuation on an intermedi- 
ate plate than on the top plate. This larger fluctuation 
can be used by the sampler to detect column operating 
errors that it would be unable to detect were it located at 
the top plate. Thus, there will be a certain error value for 
which the increase in sensitivity will counterbalance the 
natural loss in controllability caused by the distance be- 
tween the sampling point and the control valve. 

1. For dead bands greater than this value, the sampler 
should be located on the intermediate plate. 
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2. For dead bands /ess than this value, the sampler 
should be located at or near the final control element. 
(Figures 10 and 11) 

This last advantage can be realized only for pro- 
cesses that exhibit this property of a greater sensitivity 
to input disturbances at some intermediate point; for 
example, the distillation column. 


ALTERNATE PROCEDURES 


Whenever the major process time-constants cannot be 
increased to the point where system output error is re- 
duced to a satisfactory level with available analyzers 
(for example a fast chemical reaction), some other 
method of control must be specified. That is, the ia- 
strument must be placed in a master cascade loop and 
environmental control must be used for the secondary 
control loop. (Fiz ~ 12) 

Remember tt am arrangement will not auto- 
matically solve tac ;oblem of the long recovery time 
associated with the analysis loop. An error in the pres- 
sure-temperature environmental control system that 
must be detected and corrected by action of the analyzer 
will require as long to correct as is shown by Figure 6. 
By adding the fast inner-loop, we have provided sta- 
bility in the system only toward disturbances too fast 
for the composition system to detect. 


SUMMARY 


1. Multiplexing several instruments to the same sampler 
appears to show too little advantage to justify the extra 
trouble and expense. 

2. Analysis times determine the sampling rate possible 
and limit the minimum size of the process time constant 
if the output error of the process must be kept below 
a certain value. 

3. Large time constants, necessary for low output errors, 
greatly increase the recovery time of the process and 
could be undesirable for this reason. 

4. Sampling dead times are important strictly as a 
function of their size in relation to the analysis period. 
Thus, long analytical times can tolerate appreciable 
dead times, while short ones cannot. 

5. Sampler dead-band error generally will add to the 
other output errors of the process once the optimum 
control system is worked out. However, the process 
should be carefully investigated, since in some cases 
the effect of sampler dead band can be minimized by 
a judicious sampler location. 
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If you depend on thermocouples for heater or boiler tube-wall tem- 


peratures, you may be worrying about their accuracy. To check on 
this, Shell Oil experimented and came up with answers on accuracy, as 
well as recommendations for obtaining longer thermocouple life. 


Accuracies of Thermocouples 


on Direct-Fired Heater Tubes 


(MAINTENANCE LOG NO. 52) 


by W. W. Deissinger 
(Member of ISA) 
Engineer, Shell Oil Company 


Wood River, Illinois 


AT SHELL’S WOOD RIVER REFINERY, we meas- 
ure the tube-metal temperatures of several direct-fired 
process heaters with thermocouples. These temperatures, 
recorded on multipoint electronic potentiometers, are 
used to calculate heater-tube life and as operating guides. 
High-temperature alarms warn of tube overheating due 
to deposits in tubes, process control failures, or local 
or general heater overfiring. 

These temperatures are critical, because, under severe 
operating conditions, a small increase in tube-metal 
temperature considerably reduces heater-tube life. Some- 
times, heater and process throughputs must be curtailed 
to avoid exceeding tube-metal temperature limits. Ob- 
viously, then, dependable and accurate heater-tube-metal 
temperature measurements provide very critical and val- 
uable operating information. To get adequate data on 
the accuracy of heater-tube thermocouples, we experi- 
mented as herein described. 


Measurement Problems 


Measuring the temperature at a point on the surface 
of a process heater tube involves several problems: the 
point of measurement is in a region of high temperature 
and high temperature-gradients; flames and gases de- 


teriorate thermocouple wires; and the thermocouple 
must be carefully installed so the temperature at the 
point of measurement is not appreciably changed by 
the installation. Unfortunately, any method using physi- 
cal contact with the heater tube will change the tempera- 
ture at the point of measurement. The resulting change 
depends greatly on the method of thermocouple attach- 
ment used. 


How We Install Thermocouples 


Our thermocouples are installed as shown in Figure 1. 
The one-inch stainless-steel pipe protects the thermo- 
couple wires from firebox flames and gases, without 
which bare thermocouples last only about one week. 
However, this protective pipe changes the temperature 
at the point of measurement. 

These installations must be made with great care and 
good craftsmanship, as follows: 

1. The heater tube is polished at the point of measure- 
ment to remove oxide scale which would be hotter 
than the tube metal beneath it. 


2. Two holes are drilled in the heater tube, 1/8” deep 
and 3/8” apart. 

3. Chromel and alumel thermocouple wires are inserted 
into these holes and peened into the heater tube. 

4. The wires are tack welded to the heater tube. 

5. The protective pipe is continuously welded to the 
heater tube. 


6. The weld is air tested for leaks. 
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Figure |. Shell finds this the best way to install 
thermocouples on heater tubes. 


Installations often are costly due to hard-to-reach 
locations, expensive materials, and the careful work 
required. (Figure 2) 


Errors Due to the Protective Pipe 


Part of the protective pipe passes through the firebox 
and therefore conducts heat to the heater tube, raising 
its temperature. The pipe also shields the point of 
measurement from heat radiation, which cools the point 
of measurement. The net effect of the protective pipe 
is the difference between heat added by conduction and 
heat kept away by shielding. We made several tests to 
measure this net effect. 


Comparisons With Bare Thermocouples 


A bare thermocouple and one in a protective pipe 
were installed near each other on a tube of a direct 
fired process heater. For seven days, until the bare 
thermocouple corroded out, it averaged 53°F above the 
thermocouple in the protective tube. The maximum 
difference was 85°F higher for the bare thermocouple. 
To explain these higher readings, we peened two bare 
thermocouples as close together as possible without 
touching into a large piece of steel plate. The lead wire 


Figure 2. A typical installation of the special 
thermocouples P Figure | on a tube of a large 
heater. 


from one thermocouple only was heated with a torch. 
It read higher than the other thermocouple. We in- 
terpreted this as an increase in the temperature of the 
one thermocouple junction which did not raise the tem- 
perature of the large piece of steel a measurable amount. 
This test simulated heater conditions where bare thermo- 
couple leads conduct heat from the firebox to the point 
of measurement. We concluded that heat conduction 
through bare lead wires can cause - bare thermocouple 
to read high; in our tests, the maximum difference was 
34°F. 

A short length of process heater tube (Figure 3) was 
placed in a gas-fired heat-treating furnace. While the 





~SALVAGF PIECE OF 
PROCESS HEATER TUBE 


ENDS OF FURNACE — 
TUBE PACKED WITH 
THERMAL INSULATION 
TO PREVENT GAS 
CIRCULATION INSIDE 
TUBE 





Figure 3. Set-up for accuracy THERMOCOUPLE WITH 4 LONGO OVER=8 CHROMEL 


comparison. bare lead and pro- © REED ALUMEL THE 


h | INTO Vj DEEP HOLE 
tected lead thermocouples. as Sor wats 


~ 


\ 4 
LEADWIRES TO 
POTENTIOME TERS 











September 1959, Vol. 6, No. 9 


















































‘PROCESS HEATER TUBE 











Figure 4. Detail of "ideal" thermocouple used as 


a standard of comparison. 


tube was below firebox temperature, the bare thermo- 
couple read as much as 20°F higher than the protected 
thermocouple due to heat flow from the firebox, 
through the bare lead wires, to the bare thermocouple 
junction. When the heater tube reached firebox tem- 
perature, the two thermocouples read the same, because 
all temperatures were at equilibrium. With the furnace 
shut off, and the bare thermocouple cooling, it read as 
much as 54°F /ower than the protected thermocouple, 
due to heat flow from the bare thermocouple junction, 
through the lead wires, to the furnace firebox. In each 
instance, less heat flowed through the protected lead 
wires because they were shielded from direct radiation 
from and to the firebox. 


Effect of Flow Through Heater Tube 


A thermocouple with protective -pipe, and an “ideal” 
bare thermocouple, which we used as a standard, were 
installed four inches apart on a piece of heater tube 
(Figures 1 and 4). The ideal thermocouple was de- 
signed to avoid shielding the point of measurement and 
to miminize heat conduction to and from the thermo- 
couple junction. This tube was heated in a gas-fired 
furnace. Compared to the ideal thermocouple, the ther- 
mocouple with protective pipe read as much as 14°F 
low (Figure 5). 


Since firebox temperature and rate of fluid flow 
affect temperatures and gradients in the region of meas- 
urement, we expected that these variables also affect 
thermocouple accuracy. A protected thermocouple and 
an ideal thermocouple on a heater tube were compared 
with steam flowing through it (Figure 6). The ideal 
reference thermocouple was inserted into a hole drilled 
from the end into the tube wall. It was a metal- 
sheathed, oxide-insulated ‘couple made of 22-gage wire. 
Its junction was at the center of the heater tube wall, 
and 11% inches downstream from the thermocouple with 
protective pipe. 


The tube with ideal and protected thermocouples 
was placed in a furnace, and measurement made of 
steam flow, steam pressure, steam inlet and output tem- 
peratures, firebox temperature, and millivolt thermo- 
couple output. (Figure 7) 
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Figure 5. A thermocouple with protecting pi 
read this much low se th. oa no Flow 
through heater tube. 


The 11-inch spacing between the two thermocou- 
ples isolated the ideal thermocouple from the thermal 
effects of the protective pipe around the other thermo- 
couple. The spacing also resulted in a difference in 
steam temperature inside the heater tube at the two 
points of measurement; that is, the steam was heated 
as it flowed between the two points. This undesirable 
effect might have caused the larger differences in ther- 
mocouple readings at high tube temperatures (low 
steam flo 7). 


These data show that the protected thermocouple was 
within —10° and +2°F cf correspcading ideal thermo- 
couple readings for all heater-tube temperatures up to 
1200°F. To date, in the Wood River Refinery, all heater 
tubes have been operated at metal temperatures of 
1200°F or less. Therefore, with consideration of the 
installation factors, these test data indicate a probable 
accuracy of +10°F for typical operating conditions. 
Unfortunately, this accuracy does net apply to long- 
term measurement in plant applications, because of 
thermocouple wire tolerance and deterioration. 


Thermocouple Deterioration 


For chromel-alumel thermocouple wire, manufactur- 
ing tolerance generally is +3/4% of operating tem- 
perature, berween 531°F and 2300°F, although our shop 
calibrations usually reveal better accuracy. 


In our tests, all thermocouples were made from ideu- 
tical wire or were calibrated; new thermocouple wire 
was used and the test periods were short, so the thermo- 
couples were in new condition. However, in a process- 
heater firebox, the metal deteriorates and changes its 
thermoelectric properties. Therefore, the severity of con- 
ditions and the frequency of thermocouple replacement 
both affect the long-term accuracy obtained in actual 
practice. 


Our inspections of deteriorated thermocouple wires 
showed a greenish-gray corrosion on the surface of both 
chromel and alumel wires. The depth of corrosion in- 
creases with time, until only a thin thread of the origi- 
nal metal remains in the center of each wire. Strangely, 
the electrical resistance does not increase significantly, 
and badly-corroded wire often gives reasonable tempera- 
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Figure 6. Set-up for checking 
accuracy of pipe - protected 
couple with steam flowing 
through heater tube. 
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ture readings. Probable explanation: the actual junction 
of thermocouple wire and heater tube is protected by 
heater-tube metal surrounding the peened-in wire, and 
the wire which passes through the heater firebcr acts 
only as an electrical conductor. 


How to Get Longer Thermocouple Life 


The frequency of replacing deteriorated thermocou- 
ples depends on the severity of each service. Highest 
process temperatures give the shortest thermocouple 
life; also, installations where leadwires pass through long 
sections of fireboxes to reach a tube, and installations 
where the leadwire is close to direct flames or a radiating 
wall. Conversely, you can extend thermocouple life by 
using short leadwire in the firebox, and by avoiding 
direct flames and radiating walls. 


Needed: Better Measurements 


I discuss only one method of thermocouple installa- 
tion because it is the one we use at Wood River. We 
have found other methods less reliable and economical. 
To our knowledge, no perfectly-reliable, economical and 
accurate method exists. 

Metal-sheathed oxide-insulated wire is a new thermo- 
couple material usable as a combination leadwire and 
protective pipe. However, our tests show short life for 
the metal-sheathed wire. Also, it is difficult to at- 
tach to heater tubes. The desirable qualities of platinum- 
platinum 10%-rhodium thermocouples at high tempera- 
tures make them suitable for installation without a pro- 
tective pipe. However, they are costly and slowly con- 


taminate. So, they require regeneration, generally every 
few years, by subjecting them to an oxidizing atmosphere 
at about 3000°F. 

Here are some of the things we still need for heater 
tube temperature measurement: 1. Thermocouple wire 
that will not deteriorate or become contaminated inside 
heaters. 2. A simple, sure and easy way of installing a 
thermocouple on a heater tube. 3. Eventually, a better 
solution. 

Thermocouple installation points are selected on the 
basis of probable hot-spot locations, based on heater 
configuration. But, it is not possible to be sure just 
where the hottest temperatures will occur. Any method 
using fixed thermocouples is limited by the number of 
thermocouples it is practical to install in a heater. Any 
one hot-spot in any tube is a possible source of tube 
failure. When one considers the great number. of tubes 
in large heaters, and all the surface on each tube that 
could locally overheat, it is apparent that a few thermo- 
couples will not detect all hot spots that can occur. 

We think any complete solution to this problem will 
not use fixed thermocouples capable of measuring at 
only one point. Perhaps the answer would be a scan- 
ning system based on heat radiation or infrared tele- 
vision. The ideal system would rapidly scan each spot on 
each tube more accurately, and alarm when abnormal- 
ities were detected. We hope that further information 
exchange and the development of improved methods 
will continue on this problem. 


Based on a presentation to the 2nd ISA National Chemical & Petroleum 
Instrumentation Symposium, St. Louis, Mo., April 6-7, 1959 





Figure 7. With steam flowing 
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couple with protective tube 
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Two techniques for process optimizing by use of computer control are 
explained, using isomerization as an example process. One technique in- 
volves systematic search applied to a mathematical model of the process; 
the second uses explicit rules developed from the model by ordinary calculus. 


Computer Control 


of Butane Isomerization 


by T. M. Stout (Member of ISA) 
Engineer, Thompson-Ramo-W ooldridge Products Co. 


Los Angeles, California 


TO BETTER UNDERSTAND the computer control 
techniques illustrated in this article, consider what a 
process operator might do to meet his control assign- 
ment. He is given means for adjusting several process 
variables; instruments which tell him the process con- 
dition in terms of these variables, only some of which 
he can control; and instructions on the specifications and 
amount of product desired. He can regard his process, 
mathematically, as equipment characterized by equations 
(whether written or not) operated to meet an objective 
and subject to several constraints. He must determine, 
by cut-and-try or otherwise, those process conditions 
that meet the objective and simultaneously satisfy the 
constraints. 

Using these terms, one can say that a process opera- 
tion is optimum if any adjustment of a controlled 
variable either (1) decreases the objective, or (2) 
causes a constraint to be violated. For example, an 
optimum operating point is found where any cha: ze 
in temperature or reallocation of material to parallel 
units will decrease the profit, or a pressure increase is 
not allowable because of equipment limitations. 

If there were no disturbances, a conscientious opera- 
tor could discover the optimum operating point by 
systematically changing the controlled variables slightly, 
noting whether the objective increased or decreased, and 
repeating such changes until the objective was maxi- 
mized or a constraint was reached. Or, in a generally 
better procedure, he could explore changes in each of 
the variables in turn to evaluate their effects, and then 


make simultaneous changes in the favorable directions 
for each variable. 

These “search procedures” also can be used by com- 
puters. In one system, the computer is programed to 
imitate the operator, carry out experiments on the pro- 


’ cess itself. In a second system, the computer is provided 


with equations representing the process and, in effect, 
conducts experiments on a mathematical model. The 
computer control system described in this article uses 
a mathematical model of the process and a search pro- 
cedure as outlined above. 


Process Description 


A process for isomerization of normal butane to 
isobutane has been selected for i'lustration. The feed 
stream (Figure 1) containing norma: putane and some 
isobutane, is vaporized and introduced ‘nto the reactors 
after mixing with dry hydrogen chloria. —_s, which in- 
creases activity of the aluminum chloride catalyst. A 
total of four parallel reactors is assumed in the following 
discussion. 

The reactor is followed by absorbers to remove vola- 
tilized aluminum chloride; cooling to condense the 
heavier components; an absorber from which small 
amounts of hydrogen and methane are vented; a strip- 
ping column where hydrogen chloride gas is removed 
and recycled; and fractionation columns where the iso- 
butane product is separated from unreacted normal 
butane’. 

Mathematical Relationships. To simplify discussion, 

several assumptions have been made: 

1. The feed contains only normal butane and isobutane; 

2. The only reaction is conversion of normal butane to 
isobutane; 


Superior numbers refer to similarly numbered references at the end of 
this article. 
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. Any reactor can be characterized by a single tempera- 
ture and pressure; 

. HCl concentration and pressure are the same in all 
reactors; 

. Reactor pressure is independent of feed rate; 

. Separation stages are operated to deliver a pure iso- 
butane product and leave as recycle a mixture having 
the same hydrocarbon composition as the reactor feed. 

As a result of these assumptions, the material balance 
equation is simply 


F=P+4+R (1) 
Reactor chemical transformation can be represented by 
Pare P (2) 
R=(1—c)F (3) 


where F = hydrocarbon feed rate to the reactor; 

P = product rate; R = recycle rate. 

The conversion “c” is obtained from composition meas- 
urements: 


(4) 


— *po — *pi (5) 
1 — X pi 
where Xp. = isobutane concentration at the reactor 
outlet; x»; — isobutane concentration at the reactor 
inlet; x», = normal butane concentration at the reactor 
inlet. 
From previous papers”: *, the expected conversion for 
changed reaction conditions can be predicted from: 


In] e.. z|= s (6) 
l—ec 
= K.KgKrKpKrS, (7) 


f= 2S (8) 
Xpe — Xpi 
where Xpe = equilibrium isobutane concentration at 
the reactor outlet; K, = catalyst activity factor; Kg = 
HCI concentration factor; Ky = temperature factor; 
Kp = pressure factor; Ky = space velocity factor; 
Sz = a constant. 

Reactor outlet isobutane concentration under equi- 
librium conditions (xp¢) is a function of temperature. 
The K’s (Equation 7) are functions of the separate 
variable factors: promoter concentration, temperature 
and space velocity. Because these factors were developed 
from theory, they do not exactly represent any operating 
plant. For computer use, these factors must be repre- 
sented by equations. The relationships required in the 
following example are: 


Xpe 0.925 — 0.00100 (9) 
Kr —_ e9-04621 (®—120) (10) 


740 


The space velocity factor represents the effect of feed 
rate on contact time: 
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Figure |. This butane isomerization process is used 
to illustrate two computer control techniques. 


(12) 


where & = a constant (dependent on units and the 
amount of catalyst); x = pressure, psia; 6 = tempera- 
ture, degrees Kelvin; g = HCl concentration percent/ 
100. 


The pressure effect in Equation (12) is isolated in Kp. 
The temperature effect on contact time is combined 
with other temperature effects on reaction equilibrium 
and rate, the latter being by far the most important, 
in Ky. 

With S, arbitrarily taken as 1.70, measurements of 
Xpor Xp &, 8, x, and F permit calculation of ¢, ¢, Ka, 
Kr, Kp, and Ky. Substituting Equation (7) gives K,, 
a factor dependent primarily on catalyst condition. If 
the primary variables have been considered, the value 
of K, will be relatively constant for short time intervals 
and can be used to predict the result of changes in g, 
6, x, and F. For longer intervals, K, is expected to show 
a gradual decrease due to loss or coating of the catauyst, 
and a plot of K, as a function of time will be useful 
in calculating the best time to replace the catalyst. 


Objective 


Maximum production rate is taken as the objective 
in this article. It would be possible to maximize the 
instantaneous profit rate: 


D’ = vp P— vp Fp — vp R — 0g F— Do (13) 


where D’ = profit rate, dollars per day; D’9 = fixed 
costs, dollars per day; vp = product value less propor- 
tional operating costs, dollars per barrel; vy = feed 
cost plus proportional operating costs, dollars per bar- 
rel; vp = net cost of circulating recycle, dollars per 
barrel; vg = promoter rate, dollars per pound; Fy = 
fresh feed rate, barrels per day; G — promoter rate, 
pounds per day. 

A more realistic objective is maximum average profit 
rate: 

“T 


{ 
Do = i D’ dt — n. D, (14) 
T ’ 
































Figure 2. How the control com- 
uter connects for the process. 
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where T = total operating period, days; m, = number 
of catalyst changes; D, = cost of catalyst change (ma- 
terial, labor, and lost production), dollars. 

This objective would take into account the effect of 
operating conditions on catalyst life. Thus, a compro- 
mise would be reached between high production rates, 
obtained by operating with severe reaction conditions, 
aad low catalyst costs, obtained by more conservative 
operations. From Equation (14), calculations can pre- 
dict the best catalyst change times.” 


Constraints 
To protect the catalyst, temperature (6) and re- 
action severity (S) will be limited as follows: 
180 = 6 = 230 (15) 
$§@3 (16) 
Then, Equation (6) shows that actual conversion 
will be 95% of the value attainable under equilibrium: 


C, =. (17) 
1 — Xpi 


Upper and lower bounds also will be imposed on 
promoter concentration (g) and pressure (x): 
0.04 = g= 0.20 (18) 
n= 250 (19) 
Because the promoter concentration factor is maximum 
at 13%, the promoter rate will be maintained at what- 
ever value is needed to provide this concentration. Like- 
wise, since the pressure should be kept as high as possi- 
ble for several reasons, a fixed pressure (250 psi) will 
be assumed.’ For simplicity, the same constraints are 
applied to all reactors. In an actual system, it would 
be desirable to apply different limits to each reactor. 
Thus, higher temperatures could be permitted in re- 
actors containing catalyst that is about to be replaced, or 
lower temperatures in reactors containing new catalyst. 
The sum of the reactor feed rates is subject also to 
the condition that it can equal but not exceed the total 
amount of feed available: 

Fy + Fo + Fs + Fs = Fovatiadie (20) 
When maximum production rate is the objective, it is 
better to process all available feed even though con- 
version decreases as feed rate increases. But when using 
maximum profit rate as the objective and considering 
feed and recycle costs, an optimum point will be found 
beyond which it does not pay to accept additional feed 
material. 
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one pressure (Figure 2). 

Note that computer-controlled variables also are meas- 
ured and transmitted to the computer to check per- 
formance of individual control loops. If a flow controller 
were used on the fourth reactor, flow measuring inac- 
curacies would preclude making the sum of the indi- 
vidual feed rates equal to the total feed. The required 
promoter rate is calculated to give the specified reactor- 
inlet concentration, and total promoter rate is measured 
as a check. Isobutane concentration of the total feed and 
reactor effluents is measured with either infrared or 
chromatographic analyzers. 


Data Preparation for Control Calculations. As suggested 
earlier, the severity (§) can be found as follows: 





Pp. Tvs | (21) 
1 — Xpi 
Xpe = 0.925 — 0.00100 (22) 
.= Soo = (23) 
4 1 — Xpi 
¢=— (24) 
Ce 
1 
S = ln —— (25) 
l—e 


Knowing S and evaluating Kg, Kr, Kp, and Ky from 
the appropriate equations by substitution of the meas- 
ured values of the variables, the catalyst activity is: 


S 
Me KKK pKrSe a8 
An average K, based on several recent values should 
be used. 


K, (average) = (27) 
K,, (latest value) +- (m—1)K-. (previous average) 
m 








where “m” is a number which gives the desired weight 
to the latest determination. 


OPTIMIZATION BY SYSTEMATIC SEARCH 


Suppose the process is operating so that no constraints 
are being violated, but the objective is mot maximized. 
A systematic procedure can be repeated over and over 
again until the objective can no longer be improved 
without violating a constraint. 
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Figure 3. 
Optimiz- 
ing one 
variable 
without 
con- 
straints. 
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For our problem, the only variables entering into 
the optimization calculations are reactor temperatures 
and feed rates. Temperatures are limited directly by 
Inequation (15); feed rates are interrelated by Inequa- 
tion (20); both temperature and feed rate are indirectly 
limited by Inequation (16). The best values at any 
given time are found as follows. 


A Procedure 


At the initial operating point, the partial derivatives 
of the objective with respect to each temperature (6) 
and feed rate are computed. The partial derivatives can 
be calculated by numerical methods using the approxi- 
mations 

bP SP PB (6, +1) — P; (4) 
36; 46, 1 
bP BS | ao P,; (Fy + 10) — P,; (F,) (29) 
- wi 10 
Or, in this example, directly from exact relationships 
dP; 


=? it 
30, > F{ 0.04621 Ca Sj e 


(28) 








f— e*) | 
(30) 


dP; 
oF; 
From partial derivatives, new values of temperatures 


and feed rates are computed: 


(n) = 6(n—1) +05 Pet (32) 


F, (mn) = Fy (n — 1) + sooo] PP. u| (33) 


=ca[1—e — S eX] (31) 


where U= = SF, (34) 

In computing the new temperatures, the computer 
follows the same idea used by an operator: if a positive 
change in temperature causes a positive change in pro- 
duction rate, increase the temperature; but if a positive 
change in température causes a negative change in the 
production rate, decrease the temperature, making 
changes proportional to the expected benefit. The opti- 





Figure 4. 
Optimiz- 
ing two 
variables 
with con- 
straints. 











jaa a 

a 

Gin = Bienes PPh 
oe. 


Ftads ore -) 


r [orer= auer-04] | 























Figure 5. 
Control 
“a 
or proc- 
ess optim- 
ization by 
system- 
atic 
search. 


[ve a a1] [ vaxe a. 230 | 

















mum point (Figure 3) is found automatically by mak- 
ing incremental changes in the variables proportional 
to the respective partial derivatives. The proportionality 
constant (0.5 in Equation 32), is arbitrary and should 
be selected to give rapid convergence to the optimum 
temperature. 


A different procedure is used to find the best feed 
rates; changes are made proportional to the difference 
between the individual partial derivative and the average 
of the partial derivatives. Thus, the sum of the changes 
is zero, and total feed rate is unaffected. Next, the 
various constraints must be checked. If any value of S 
exceeds the limit, the corresponding temperature should 
be reduced until § equals the limit. A temperature re- 
duction corrects for a violation of this constraint since: 
(1) temperature has greatest effect on S; (2) for a given 
value of S, conversion is increased by reducing the tem- 
perature; and (3) the feed allocation will not be dis- 
turbed. An acceptable temperature can be found by sub- 
tracting one-tenth of a degree from the calculated value, 
recomputing S and repeating until § is within limits. 

Since the partial derivative of product rate with re- 
spect to temperature is generally positive, the tempera- 
tures will tend to increase and could exceed the upper 
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Total Feed Rate (F): 4000 
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THESE TABLES SHOW REACTOR FEED RATES AND TEMPERATURES 
FOR EACH SET OF CALCULATIONS BY THE COMPUTER. 





Catalyst Activity (K.,): 1.1000, 0 

Feed Rate (F,): 1000} 1060) 1000 po 
Temperature (,,): 223.5} 223.5] 223.5} 223.5 
Severity (S,): 2.3575] 1.9289} 1.7146 | 3.000 
Conversion (c,): 0.6209 | 0.5862 | 0.5624 | 0.6516 
Product Rate (P,): 620.9} 586.2] 562.4] 651.6 
8P/SF: 0.4678 | 0.3940 | 0.3508 | 0.5490 
SP Se: 6.1] 7.8) 89) 3.7 
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Total Product Rate (P): 2421 


Total Feed Rate (F): > 4000 
poe 3 Butane Content: = 
Promoter Concentration: 0.13 





yyy 4 


Table |: Calculation was begun at these conditions. 


ane < Butane Content: 0.95 








Catalyst Activity (K_,): 1.1000] 0.9000] 0. sen: Sc 

Feed Rate (F,): 1048 857 762) 1333 
Temperature (4,): 229.7] 229.7) 229.7) 229.7 
Severity (S,): 3.€070} 3.0000} 3.0000] 3.0000 
Conversion (c,): 0.6455] 0.6455] 0.6455] 0.6455 
Product Rate (P): 676.5} 553.2) 491.9] 860.5 
§P/SF: 0.5440] 0.5440] 0.5440] 0.5440 
SP se: | 3.9} 3.2) 2.8) 49 

















Tv. 


Total Product Rate (P): 2582.1 





Table Ill: Beginning the third set of calculations. 








Total Feed Rate (F): F; 4000 


























Normal Butane Content: 0.95 | 1 4 " 

Pressure: 250 

Promoter Concentration: 0.13 

Catalyst Activity (K_,): 1.1000} 0 

Feed Rate (F,): 1137 poses 552 1543 

Temperature (4,): 226.5] 227.3) 222.7} 225.3 

Severity (S,): 2.3817] 3.C000 | 3.0000} 2.1146 

Conversion (c,): 0.6195] 0.6478] 0.6524] 0.6014 

Product Rate (P,): 704.4] 497.5) 360.1] 928.0 

SP/5F: 0.4693 | 0.5459] 0.5498] 0.4269 

8P/8e: 62) 28) 211 77 
Vvyvy 


> 


Total Product Rate (P): 2490.0 





Table II: Beginning the second set of calculations. 


Total Feed Rate (F): 6000 
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Prcmoter Concentration: 0.13 














Catalyst Activity (K_,): 1.1000] 0.9000] 0.8000] 1.4000 
Feed Rate (F,): 1571] 1286] 1143] 2000 
Temperature (4,): 230 230 230 230 
Severity (S,): 2.0256 2.0256] 2.0256] 2.0256 
Conversion (c,): 0.5894] 0.5894] 0.5894) 0.5894 
Product Rate (P,): 925.9] 757.9] 673.6] 1178.7 
§P/5F: 0.4080] 0.4°80} 0.4080] 0.4080 
8P/Se: 11.8) 96 86 15.0 
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Total Product Rate (P): 3536.1 


Table IV: Results of further calculations at higher 
total feed rates (F — 6000). 











limit. So values computed either from Equation (32), 
or to satisfy the severity constraint, must be checked 
against the limit and the lower of the two values adop- 
ted. If, at very low feed rates, the calculated temperature 
falls below its lower limit and S is still too high, the 
temperature can be set equal to the limit and the se- 
verity constraint temporarily ignored. 

When acceptable temperatures have been determined, 
the individual production rates and the total production 
rate are calculated and compared with the previous 
values. If the differences are zero, the optimum values 
have been found; if not, the cycle is repeated. 

This procedure consists of changes in the variables 
in the direction of increasing production rate, alternating 
with corrections for violations of the corstraints. The 
general pattern, in two variables, is shown in Figure 4. 
Only the final result is used to adjust process controllers; 
the temporary excursions outside the constraints exist 
only in the computer and cause no harmful effects in 
the process. Figure 5 summarizes the control calculations. 


An Example 
For a starting point (Table I), the total feed rate 
(4000 units) is divided equally to the four reactors and 
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a common temperature of 223.5° (from the severity 
constraint in the fourth reactor) is maintained in all 
four reactors. Partial derivatives of production rate with 
respect to feed rate are far from equal, partial deriva- 
tives with respect to temperature are all positive, and 
total production rate is 2421.1 units. 

At this point, the control computer would find: 


U = 0.4404 (35) 
AF, = (5000) (0.4678 — 0.4404) = +137 (36) 
AF. = (5000) (0.3940 — 0.4404) — —232 (37) 
AF, = (5000) (0.3508 — 0.4404) — —448 (38) 
AF, = (5000) (0.5490 — 0.4404) = +543 (39) 
Aé; = (05) (6.1) = 30 (4) 
Ade = (0.5) (78) = 3.9 (Al) 
Ad, = (0.5) (89) = 45 (42) 
Ad, = (0.5) (3.7) = 18 (43) 


When S is computed for the new temperatures and flow 
rates, Sx = 3.0077 and S3 = 3.8423. Since these values 
exceed the arbitrary limit, the temperatures are de- 
creased from the calculated values, #2 = 223.5 + 3.9= 
2274 and 63 = 223.5 +46—= 228.1, to values com- 
patible with the severity constraint. 

Note (Table II) that feed rates and temperatures are 
no longer uniform, the severity constraint is effective 
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in the second and third reactors, and production rate 
has increased to 2490.0 units. 

After repeated calculations (Table III), temperatures 
are again equal, the severity constraint is effective in all 
four reactors, and production rate is 2582.1 units, an 
increase of 161 units or 6.65% from Table I. Further 
reallocation of the available feed will produce no in- 
crease in production rate and, although the partial de- 
rivatives with respect to temperatures are all positive, 
the temperature cannot be increased without violating 
the severity constraint. 

After similar calculations (Table IV) at a higher total 
feed rate (F = 6000), the temperature limit becomes 
effective, the severity falls below its limit, and the con- 
version decreases. So the higher temperature, although 
beneficial to production rate, is not permitted by the 
constraints. 


OPTIMIZATION BY DIRECT APPLICATION 
OF CALCULUS 


From Tables III-IV note that the optimum operating 
point is characterized by equal temperatures, severities, 
conversions, and partia: derivatives of production rate 
with respect to feed rate. By a little calculation, observe 
also that the ratio of feed rate to catalyst activity is the 
same for all reactors in each table.’ 

Under any conditions, partial derivatives of the ob- 
jective with respect to feed rates must be equal at the 
optimum operating point. The other characteristics men- 
tioned above apply only when identical temperature and 
severity constraints are applied to all reactors. This can 
be verified from Equation (31) which states that the 
partial derivatives depend only on the equilibrium con- 
version (a function only of temperature) and the se- 
verity. Hence, for equal partial derivatives, if tempera- 
tures are identical, severities must be equal, and con- 
versely. Our examples show: either the temperature or 
the severity constraint will always limit process per- 
formance. 

In this special case, then, the control computer need 
only compute 





| Aa_I|z F, (44) 
n= |] 


to obtain an optimum feed allocation. After this calcu- 
lation, it can assume the temperature (or severity) is 
equal to the limiting value and check severity (or tem- 
perature), reducing temperature if necessary to meet a 
constraint (Figure 6). 

In our example illustrating this procedure, catalyst 
activities were more nearly equal than in the previous 
examples. The total feed rate (F = 4000) and other 
conditions were the same as for Tables I-III, but the 
values of K, were 1.1, 0.9, 0.8 and 1.0, respectively. 
Since the first reactor contains the most active catalyst, 
the highest temperature that can be maintained in all 
reactors is determined by the severity constraint for the 
first reactor. Calculations show that this temperature 
is 228.7. If the same feed rates (1000) and temperature 
(228.7) are maintained in all four reactors, total pro- 
duction rate is 2507.7 units. 
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Figure 6. 
Control 
‘ogram 
or proc- 
ess optim- 
ization by 
direct ap- 
plication 
of cal- 
culus. 


6,(n)* Bin) - 0.1 


S,(n) > 3.07 

















From Equation (44), optimum feed retes are: 
(1.1) (4000) 





AMT ocaetTa= = © 
F. = (4000) = 947 (46) 
Fs — 93 (4000) = 842 (47) 
38 
1.0 
Fs == (4000 ) = 1053 (48°) 


Taking @ = 230, a trial calculation for any of the re- 
actors gives § = 2.7494, indicating that the temperature 
constraint limits the production rate. Further calcula- 
tions show that partial derivatives with respect to feed 
rate and conversions are indeed equal. The total pro- 
duction rate under optimum conditions is 2541.9 units, 
an increase of 34.2 units or 1.35%. 


Conclusions 

Where applicable, the second procedure is based on 
rules leading to simpler computer programs requiring 
less memory space and computing time. However, in 
more complex processes, using more realistic objectives 
and manipulating more variables, it could be very diffi- 
cult to develop optimizing rules by analytical methods. 

The calculated improvements, 6.35 and 1.36%, should 
not be taken too seriously since they are derived from 
an artificial model. Despite these reservations, such bene- 
fits have been estimated in studies of real processes. 
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> FOUNDATION FEEDBACK 


FIER Augments ISA 


A report of Foundation for In- 
strumentation Education and 
Research activities by its Ex- 
ecutive Director, Lioyd Slater. 


in Instrumentation Education by— 


> recruiting top talent into the field through fellowships 

> reinforcing teachers in the technology through summer courses 

> refurbishing scientists through exposure to Instrumentation Clinics 
> recognizing and supporting outstanding researchers in this field 


On September 25, 1959 the Foundation for Instru- 
mentation Education and Research's Board of Trustees 
will launch FIER into its fourth fiscal year. What has 
the Foundation accomplished since its start in 1957? 
How have its programs enhanced and supplemented 
the educational activities of ISA? 

FIER was created through the vision and effort of 
planners within ISA in order to mobilize an extra- 
society philanthropic force on the broad problem of 
establishing instrumentation as a recognized academic 
and career technology. In three years the Foundation 
has made important strides towards this objective 
through a four-prong program of fellowships, teacher- 
education, interdisciplinary clinics and support of aca- 
demic research. Let us briefly review progress in each 
of these areas. 

I. FIER FELLOWSHIPS: After a modest start with 
a few graduate fellowships in instrumentation during 
‘57 and ‘58, FIER inaugurated in 1959 a nationwide 
Fellowships Program which enl’sted the support of in- 
dustrial donors. This fall, six FIER Fellows will be 
studying for their Master's and Doctor's degrees in in- 
strumentation at U. California (Berkeley), Carnegie 
Tech, Case Institute, U. Michigan, Princeton and Pur- 
due. The unusual thing about these fellowships — 
which provide up to $4,000. each in support funds — 
is that they recognize not only top students and leading 
professors, but also are directed into significant and 
needy areas of instrumentation research. In 1960, FIER 
hopes to increase its roster of Fellows to as many as 
25. Needless to say this program already has had consid- 
erable impact on academic thinking. 

Il, TEACHER-EDUCATION: In 1958 FIER spon- 
sored an interesting pilot project in teacher education 
in the form of a summer course in Instrumentation 
Theory for Technical Institutes. This past summer, the 
teacher-education program was expanded to include 
three such courses: 1) a repeat of the ’58 project, but 
this time at Penn State; 2) a course in process control 
dynamics for chemical engineering professors, held at 
Case Institute; 3) a course in modern instrumentation 
for petroleum industry training people (unfortunately 
Drexel Institute has had to delay this program because 
of poor registration). The long-term results of these 
teacher education projects is already clear: several of 


the "58 attendees have inaugurated new courses in this 
technology and, by 1960, its impact will have reached 
hundreds of students. 

Ill. INSTRUMENTATION CLINICS: Through its 
interdisciplinary Clinics, FIER exposes the powerful 
tools and methodology of instrumentation to scientists 
and engineers who have great need for, but little ex- 
perience with, this technology. Clinics were conducted 
by FIER in '57 and '58 for bio-medical scientists, food 
scientists, metal machining engineers and meteorologists. 
This Fall a clinic will be held at Ohio State U. on the 
Instrumentation Requirements for Human Comfort and 
Survival in Space. In all of these events, the objective 
has been to get the specialists from the two fields 
(instrumentation and the subject field) to talk informal- 
ly about improved measurements and control. The 
interchanges -vhich take place are exciting and pro- 
ductive. One outcome of all clinics: an obvious desire, 
within the various fields, to recruit sorely needed in- 
strumentation specialists as soon as possible. 

IV. SUPPORT OF RESEARCH: FIER support of 
fundamental research in instrumentation has developed 
in three ways: 1) through actual grants to universities 
(e.g. Stanford and Michigan State received grants to 
aid in projects); 2) through the encouragement of stu- 
dent thesis work in this field; 3) through the alloca- 
tion of graduate students and funds to leading profes- 
sorial researchers in instrumentation. In 1960 FIER 
plans to bolster its program in this area with more 
endowments to university research projects. 

How do ISA and FIER complement each other in 
Instrumentation Education? The relationships can be 
likened to the care and feeding of a new and promising 
variety of fruit tree— in this case the “tree” of Instru- 
mentation Technology. FIER is involved in studying 
and cultivating the root structure and the new shoots 
of the system; it is concerned with supporting the en- 
gineering-science foundations of the field and in nour- 
ishing its many promising new branches. ISA is mainly 
occupied in encouraging a vigorous yield from the 
main branches of the tree; it is concerned with the 
maturing and ripening of a growing legion of instru- 
mentation specialists. The combined efforts of these 
two organizations should reap a continuous and grow- 
ing harvest over the years. 
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On behalf of the Instrument Society of America, its of- 
ficers, staff and entire membership, I welcome you to our 
14th Annual ISA Instrument-Automation Conference and 
Exhibit in Chicago. Each year brings increased recognition 
of this event as the outstanding educational opportunity for Cari W. Gram, Jr 
everyone working in the complex technology of instrumen. (Souen tmen) 


tation. 


A technical society is obligated to provide a forum for 
dissemination of knowledge in the field which it represents. 
This 1959 Conference Program presents outstanding speakers 
who will discuss literally hundreds of topics which truly 
meet this obligation. The 1959 Exhibit is the largest in the 
14 year history of ISA Exhibits. It affords the opportunity 
to browse through acres of display, and view thousands of 
instruments, systems and components. The benefits of first- 
hand observation and personal discussion in this vast concen- eA hry 
tration of instrument hardware are immeasurable. = 


I am sure you will find your visit both stimulating and 
profitable. We look forward to your future attendance and 
participation in ISA activities. 

Henry C. Frost, President 
Instrument Society of America 
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mittee and preparing for this ISA’s Fourteenth Annual Con- 
ference & Exhibit. 


Our theme, “World Progress in Instrumentation” is in keep- 
ing with the panorama of world events, and it highlights the 
growing impact of our own special technology on the daily life 
of people of all Nations. 


It should be a rewarding week for all of us, and we hope you 
will call on us if there is anything we can do to make your visit 
more enjoyable. 
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THE CHICAGO ISA HOST COMMITTEE 
A. F. Sperry, General Chairman 
Panellit, Inc. 

F. W. Velguth, Executive Chairman 

Corn Products Company 


NH 





tari S. Bush 
Member: Relations 
(Minneapol, j-Honeywell) 


Robert L. Muha 
Plant Tours Committee 
(United States Gauge) 


T. E. Conroy 


HANA 


HH 





Don E. Wolf 
Publicity Committee 
(Hills-McCanna Co.) 


Nathan Mann 
Emp!oyment Committee 
(Leeds & Northrup) 


(U. 8S. Steel) 





Ralph Stotsenburg Charles W. Covey Leon H. DeBrakeleer 
Director, ISA Editor Director, ISA Section and 
Promotional Services ISA Journal Membership Services 
108 


Conference Registration 
(General Meters & Controls) 






J. H. Cuthbert 
Properties Committee 





A. F. Sperry 
General Chairman 
(Panellit, Inc.) 





R. R. Proctor 
Vice-Chairman 
(Pure Oil Research Labs) 





Herne Campbell 
Secretary 
(Panellit, Inc.) 





E. John Balije 
Studenis Vay Lommittee 





Fred J. Tabery 
ISA 
Exhibit Manager 


Herbert S. Kindler 
Director, ISA Technical & 
Educational Services 








~ 
F. W. Veiguth 


Executive Chairman 
(Corn Products Co.) 


G. P. Mitchell 
Banquet Committe 
(Panellit, Inc.) 


Mrs. P. Rutieage wickson 


Ladies Welcoming 
Committee 


UA 


(General Meters & Controls) 


me |AIM INIA 






Robert T. DeVore 
Director, ISA 
Public Relations 


ISA _ Journal! 

































> CALENDAR OF EVENTS 14th Annual ISA Instrument-Automation Conference & Exhibit 


EVENT 


Management & Economics Div. 
Standards & Practices Board . 


Conference Program Registration... _. y ; 

Production Processes Standards Div. ............. 

Instrumentation Maintenance Clinic Registration . aa 
Ladies Program Ns rk Di Sinn le slic 806d 0e sk wabiece oo 
Special Program ER OG EI a 
eo ~~ ae 








Industry Depa EE, sry 25326: kcwisebe 
Technical Department Cae - 


President’s Soman weet 
Steering Committee, Joint Automatic Control! Council 








Conference Program R egist ation—M thru Thursday 


I see eee deb abes 


Instrumentation Maintenance Clinic Registration 
Ladies 6 Commi Registration ........... 
A yor ‘ommittee, Production Processes Standards Div. 


ao - ~ (Monday Speakers) 

Keynote Session .......... 

International Luncheon * Invitation) 

Control im Workshop Sessions 

National ture Series Sessions . 

Press Conference (Gov't. Agencies) 

Pipeline Committee, Peenpeeeten 6 Div. 

Aeronautical Industry Div. .... 

Metals G Ceramics industry Di 

Physical G Mechanical ne hae EES inst. Div. 

Measurement & Control Inst. Div. 

Automotive Committee, Seepegemen Div. 
1G P Industry Div. ..... 

Medieal & Biological Industry Div. : 

Installation, Operation G Maintenance Div. 

Electronics Instrumentation Div. 

IFAC Speakers .......... ; 








Speakers Breakfast (By Invitation) 

Conference Program Registration 

Ladies Program Registration 

Publications Committee 

Data: Handling Workshop Sessions 

international Sessions . . 

Automotive Inst. Technical Session 

Pulp G Paper inst. Technical Session 

Maintenance Management Workshop Sessions 

Precision Standards Workshop Session ................---+0+5: 


Instrumentation Research Committee 

Photographic Instrumentation Div. 

Analysis Instrumentation Div. 

Nuclear rey | iv. . 

Transportation Industry Div. . 

Nominating Committee . . 

Power Industry Div. .......... 

Rubber G Plastics Industry Div. 

Data Handling G —— Div. 

Feedback Control Systems D ee ee ee 
8D-RP23 Board of Review, Production Wena Standards Div. 
Members Meeting . 

Plant Tour, Clark Oil. 

Ten District Council Meetings 

National Council Luncheon and Meeting 


Speakers Breakfast (By Invitation) 
Conference Program Registration 
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> GENERAL INFORMATION 


14th Annual ISA Instrument-Automation Conference & Exhibit 





Conference Program 


Detailed listings of all technical 
sessions, clinics and workshops be- 
gins on page 113. All these sessions 
will be at the Palmer House and 
Hotel Morrison. Admission to Con- 
ference by registration only—regis- 
tration fees listed below. 


Exhibit 
Exhibit is in the International Am- 
phitheatre. Floor plan of exhibit hall 
and listing of exhibitors begins on 
page 120. Admission is free to all 
Conference registrants and holders 
of complimentary admission invi- 
tations. Admission charge to all 
others is $1.00. A listing of products 
on exhibit begins on page 133. Exhi- 
bit hours are: 
Monday, Sept. 21 12:00 noon to 10:00 P. 
Tuesday, Seot. 22 12:00 noon to 10:00 P. 
Wednesday. Sept. 23 12:00 noon to 6:00 P. 
Thursday, Sept. 24.. 12:00 noon to 10:00 P. 
Friday, Sept. 25.. 9:00 A.M. to 1:00 P. 


Es +++ 


Free Bus Service 


Crawford Fitting Company will 
provide free bus transportation from 
the downtown Chicago hotels to the 
Amphitheatre and return. Complete 
schedules and routes will be posted. 


Information Center 


A general information booth and 
message center will be maintained 
in the Registration Area of the Am- 
phitheatre during exhibit hours. 


Employment Service 


ISA will maintain for its mem- 
bers, ISA Journal classified adver- 
tisers, and exhibitors an employment 
referral service. Employers may list 
their positions to be filled and those 
seeking new employment opportuni- 
ties may register. The service will 
be quartered in the Amphitheatre. 


Ladies Program 


An outstanding program is sched- 
uled for ladies in attendance at the 





Ladies Program ...... 
. _» aes 
Presidents Reception, Sunday, Sept. 20 
Annual Banquet, Wednesday, Sept. 23 





FEES 
Non- 
Conference Program Members* Members** 

Includes all technical sessions, clinics, and workshops; 
includes 25 preprints. Specific course registration re- 
quired for admission to Instrumentation Clinic $ 8.00 $12.00 
Sitvdent Fee 
Excludes preprints and Instrumentation Clinic $ 1.00 $ 1.50 
Preprints 
Additional copies to Conference registrants $ 8.00 $12.00 
Complete set of all preprints $12.C0 $18.00 


Exhibit Only, Conference registrants and holders of Admission Invitations are 
admitted without charge to Exhibit. To all others the fee is $1.00 


*Members of ISA, ASME, AIChE, ACS, ACM, SPIE, & SIM. CMCLS. 
**Extra charges paid by non-member will be refunded if he enrolls as ISA member 
($12.00 per year) prior to October 30, 1959. 


14th Annual ISA Show. Details are 
listed on page 112. Registration head- 
quarters are in the Hotel Morrison, 
Hollywood Room, Mezzanine. 


a 


Students Day 


ISA will be host to students and 
faculty members of Chicago schools 
and colleges on Friday, September 
25. They will tour the exhibit, the 
largest in the 14-year history of ISA 
Shows, and see the very latest in 
instrumentation and control equip- 
ment. 


Executives Day 


Several hundred specially invited 
chief executives of the nation’s larg- 
est industrial firms which use in- 
strumentation will be guests of ISA 
on Thursday, September 24. They 
will take a guided tour through the 
exhibit and be given the opportunity 
to become acquainted with the serv- 
ices and activities of ISA. 


Conference Paper Preprints 


Preprints of approximately 100 
technical papers presented at this 
14th Annual ISA Instrument-Auto- 
mation Conference and Exhibit will 
be available at the ISA Publications 
Booth in the Registration Areas in 
the Amphitheatre, and at the Pal- 
mer House. Conference registrants 
may obtain 25 preprints of their 
own selection as a part of the reg- 
istration fee. They can purchase the 
remaining papers to complete their 
set at the rate of $8.00 to members 
and $12.00 to non-members. Those 
not registered for the Conference 
are invited to purchase a complete 
set of all preprints at the charges of 
$12.00 to members and $18.00 to 
non-members. 


Plant Tours 

An outstanding group of the Plant 
Tours are scheduled during the 
week by the Chicago Host Commit- 








(see page 112) 
(see page 112) 
Complimentary 

$12.50 each 
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REGISTRATION CENTERS 


Sunday, September 20 
Conference "renee. — we itt 
son, Lobby, 9:00 A.M. 


Ladies Program, rah viet ng 
Hollywood Room, Mezzanine, 10:00 
A.M. to 6:00 P.M. 


Monda ag od 21 thru Thurs- 
day. September 24 

Conference Program, Palmer House, 
Ballroom Foyer, 4th Floor, 8:30 A.M. 
to 5:30 P.M. 


Ladies Program, Hotel Morrison, 

Hollywood Room, Mezzanine, 9:00 

A.M. to 5:00 P.M. 

eee, International Amphitheater, 
1:00 A.M. to 10:00 P.M. roneery 

i 11:00 A.M. to 6:00 P. 














tee. Complete details are found on 
page 112. Plant Tour tickets may 
be purchased at Registration Booths 
at the Palmer House, Hotel Morri- 
son, and Amphitheatre. 


Hotel Reservations 


All hotel reservations should be 
made through the Chicago Conven- 
tion Bureau, 134 N. LaSalle St., 
Chicago 2, Ill. ISA Headquarters 
are in the Hotel Morrison and the 
Palmer House. 


Official Airline 

United Airlines is the official car- 
rier, with Booth 1 in the Amphi- 
theatre. They will be happy to as- 
sist with your transportation prob- 
lems. 


Cooperating Societies 

A number of other technical soci- 
eties are cooperating with ISA in 
the Conference Program. Members 
of these cooperating societies are 
admitted on the same basis as ISA 
members. They are: American 
Chemical Society, American Society 
of Mechanical Engineers, Simulation 
Councils, Association for Computing 
Machinery, American Institute of 
Chemical Engineers, Society for 
Photographic Instrumentation Engi- 
neers, and International Federation 
for Automatic Control. Membership 
cards are required for identification. 


Press Rooms 


Full equipped and staffed ISA 
press rooms in the Palmer House, 
Private Dining Room #15, and at 
the International Amphitheatre will 
assist representatives of all publi- 
cations, radio, and television with 
Conference and Exhibit coverage. 
Preprints of technical papers and 
other materials related to Confer- 
ence activities will be available for 
the press in the Palmer House. The 
Amphitheatre press room will be 
reserved for writers covering the 
Exhibit. 


ISA Journal 
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President’s Reception 

The opening society event at the 
14th Annual ISA Instrument-Auto- 
mation Conference and Exhibit will 
be the President’s Reception on 
Sunday, September 20, in the Hotel 
Morrison Grand Ballroom, from 4:00 
to 6:00 P.M. Members, exhibitors, 
and their wives are cordially in- 
vited to be the guests of the Society 
at a reception for the present and 
succeeding Presidents of ISA. 













Council of National Delegates 


Each of the ten ISA District Coun- 
cils will meet on Tuesday, Septem- 
ber 22 in the Hotel Morrison at 
10:45 A.M. The meeting schedule is 
as follows: 








Dist. | — Room 620 Dist. VI — Room 630 
Dist. 11 — Room 622 Dist. VII — Room 632 
Dist. Ili — Room 624 Dist. VII1 — Room 634 





Dist. 1V — Room 626 Dist. IX — Room 636 
Dist. V — Room 628 Dist. X — Room 601 

Lunch for the Delegates will fol- 
low at 1:00 P.M. in the Constitution 
Room, Hotel Morrison. 







The Council as a body will con- 
vene at 2:30 P.M. in the Constitution 
Room, Hotel Morrison. 








Committee Meetings 


Meetings of the National Commit- 
tees and Divisions will be held dur- 
ing the week at the Hotel Morrison 
and the Palmer House. A detailed 
listing is shown on page 109. 








Annual ISA Banquet 


This 1959 Annual Banquet will be 
a memorable event. After a short 
official Society program the evening 
is scheduled for a variety of enter- 
tainment, dancing and renewing ac- 
quaintances in ISA. The program 
begins at 6:30, Wednesday, Septem- 
ber 23rd, in the Palmer House Grand 
Ballroom. 


Dr. John H. Furbay, Education 
Director of TWA and Educational 
Consultant to General Motors Cor- 
poration will speak on “Horizons 
Unlimited.” Dr. Furbay is an elo- 
quent and entertaining speaker of 
international repute. Music for danc- 
ing will be provided by Johnny 
Jones Orchestra. The Mid-States 
Quartet and Jack (Mr. Funny Face) 
Marshall will also be on hand to 
round out a great evening of enter- 
tainment. 















Seating will be on a reservation 
basis only. Early orders will be 
given the choice tables. Tickets may 
be ordered by mail from ISA Head- 
quarters, 313 Sixth Ave., Pittsburgh 
22, Pa., or purchased at Registration 
Booths at the Palmer House, Hotel 
Morrison, and Amphitheatre. 
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Society Meetings and Events 


ISA Membership 


Complete information about mem- 
bership in the ISA is available at 
the ISA Booth in the Registration 
Area, Amphitheatre. Non-members 
who register for conference pro- 
grams will receive a refund of extra 
charges if they enroll as ISA mem- 
bers before Oct. 30, 1959. You can 
learn about publications, films, tech- 
nical meetings, committees, the ISA 
Journal, local Section activities, and 
many other services which ISA of- 
fers to those working in the field of 
instrumentation. 


A lounge will be maintained at 
the ISA Booth—visit, rest and meet 
your friends here—you are always 
welcome. 


Special Showing—tTechnical Films 


During the week of the ISA show, 
visitors will have the opportunity to 
see special showings of two ISA 
films. The sound-color movie “Prin- 
ciples of Frequency Response” will 






be shown daily, Monday through 
Thursday, at 1:00 P.M., 4:00 P.M., 
7:00 P.M., and 9:00 P.M.; except on 
Wednesday with the first two show- 
ings only. 


The sound-color movie “Princi- 
ples of Automatic Control” will be 
shown daily, Monday through Thurs- 
day at 2:00 P.M. and 8:00 P.M.; ex- 
cept on Wednesday with only one 
showing at 2:00 P.M. 


Showings will take place in the 
Registration Area, Amphitheatre. 


ISA Publications 


All publications of the Instrument 
Society of America will be on dis- 
play and offered for sale at the ISA 
Publications Booth in the Registra- 
tion Area, Amphitheatre, and the 
Palmer House. In addition to Con- 
ference preprints, various technical 
proceedings, Recommended Prac- 
tices, training manuals, film texts, 
abstracts, and subscriptions to the 
ISA Journal and Russian Transla- 
tions will be available. 








answer to these questions is “Yes.” 


accomplished. 





Your invitation to the Annual Members Meeting: 


Have you ever wished that you knew about your Society, about its 
accomplishments, about its hopes for the future, about its problems? 


Have you ever wondered just what all the members do who serve 
as officers and on committees of the Society? 


Have you ever wondered what the Staff at Pittsburgh can do to 
require so much manpower and money? 


Have you ever wished to know a little more about the relations of 
a Section to the Society, how each can help the other to achieve their 
common objectives, what you can do as an active member to help? 


Since you have accepted a responsibility to ISA, I know that your 


As I have visited our Sections this year, these questions have been 
asked of me over and over again. Each year we have had a members 
meeting during the week of our annual Conference. It has been suggested 
that our members meeting might better try to answer those qustions 
instead of only pointing out all the good things which the Society has 


This year we are planning a fast-moving, hard-hitting program, 
using visual aids such as charts, tabulated data and pictures to try to 
answer just these questions that you have been asking. Our discussion 
of accomplishments will be sufficient only to give you perspective for 
a more important presentation of our challenges and the problems we 
face in achieving them. You will be stimulated by this program and you 
will return to your Section better able to carry out your responsibilities. 


The members meeting is for all members of ISA but particularly 
for you. If you are really interested in ISA and in your Section, you will 
not miss the Annual Members Meeting, Morrison Hotel, Constitution 
Room, Chicago—9 am., Tuesday, September 22, 1959. 







1. C. Frost. President 


Instrument Society of America 































Chicago Museum of Science and History 


Ladies Activities and Plant Tours 


Ladies who are guests at the 14th Annual ISA In- 
strument-Automation Conference and Exhibit are cor- 
dially invited to participate in the special programs 
arranged for them by the Ladies Welcoming Com- 
mittee. 

Sunday, September 20: Registration, 10 a.m. to 6 p.m. 
in the Hollywood Room, Morrison Hotel. No registra- 
tion fee. 

Monday, September 21: Registration, 9 a.m. to 5 p.m., 
Hollywood Room, Morrison Hotel. Get Together Party, 
2 p.m. to 5 p.m., Hollywood Room. American Air Lines 
Fashion Show at 2:30 p.m., refreshments, games and 
prizes, 3 p.m. to 5 p.m. complimentary. 

Tuesday, September 22: A day at the races, lunch at 
the Club House of Hawthorne Race Track. Tickets at 
the Hollywood Room only, covering transportation, 
lunch, admission to the track and seats in the Club 
House or Grandstand. Tickets: $8.00 each. Adults only. 
Hollywood Room open for rest and relaxation, 9 a.m. 
to 5 p.m. 

Wednesday, September 23: Guided tours of Marshall 
Field, 10 a.m. from Marshall Field’s Wedgewood Room. 
Fashion Show and Luncheon in the Wedgewood Room, 
11:45 a.m. Guided tour of Marshall Field at 2 p.m. 
Tickets, $3.25. Hollywood Room open 9 a.m. to 5 p.m. 
Wednesday evening, ISA Banquet, Grand Ballroom, 
Palmer House, Tickets, $12.50. 

Thursday, September 24: Family Day, Lunch at South 
Shore Country Club, tour of Chicago Museum of Sci- 
ence and Industry. Busses depart Morrison Hotel 10:45 
a.m., lunch at South Shore Country Club, 12 noon; 
arrive Museum, 1:30 p.m., depart, 5:30 p.m. Tickets — 
adults, $5.50; children under 13, $3.75. Hollywood Room 
open 9 a.m. to 5 p.m. 

Do-It-Yourself Projects: Visits to Chicago Board of 
Trade, Merchandise Mart, Adler Planetarium, Shedd 
Aquarium, Chicago Art Institute, Natural History Mu- 
seum, Radio and TV Shows, Sight-Seeing Bus Tours, 
Helicopter Trip from Meiggs Field, theaters, shops, 
restaurants. Inquire at Hollywood Room, Morrison 
Hotel. 
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Peggy Dickson, dian of the Ladies Welcoming ‘Committee, 
with Forrest Tucker, star of the f I hit, “The 
Music Man,” which will be playing at Chicago’s Schubert 
Theater during the Convention. 
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Plant Tours 


Clark Oil Company, Blue Island, Illinois, Tuesday, 
September 22, 10 a.m. to 2 p.m. Two electronically con- 
trolled alkylation units are latest and first in Midwest. 
Tour leaves Palmer House 9 a.m., luncheon at Blue 
Island. (Transportation $2.00) 

United States Steel, South Chicago Works, Wed- 
nesday, September 23, depart Palmer House 9 a.m. 
return before noon. Sintering plant, structural mill fa- 
cilities, blast furnaces, open hearth and soaking rits. 
(Transportation $2.00) 

Corn Products Company, Argo Plant, Thursday, 
September 24, depart Palmer House 9 a.m., luncheon at 
Argo Plant. Extensive food process instrumentation 
with emphasis on highly instrumented separating equip- 
ment. (Transportation $2.00) 

Argonne National Laboratory, Thursday, September 
24, depart Palmer House 8:30 a.m., luncheon at Argonne 
Cafeterias. Tour entire non-restricted area, including 
Research Reactor, Experimental Boiling Water Reactor, 
Gamma Radiation Facilities, etc. (Transportation $2.00) 


Vest Pocket Tours 

In addition to the large tours listed above the Chi- 
cago Plant Tours Committee has made arrangements 
with instrument companies in the Chicago area for 
individual or very small groups to visit their plants. 

Arrangements for these “Vest Pocket” tours can be 
made with the ISA Tours Committee at Registration 
Centers in the Palmer House, Hotel Morrison and 
Amphitheater. 

Companies which can be visited are DeVry Tech- 
nical Institute, Imperial Brass Manufacturing Co., Com- 
monwealth Edison Co., Universal Oil Products Co., 
Standard Oil, Powers Regulator Co., Panellit, Inc., Re- 
public Flowmeter Co., Minneapolis-Honeywell Regu- 
lator Co., West Instrument Co., Hays Corp., W. A. 
Kates Co., Mercoid, Inc., Scam, Inc., Radiation Counter 
Labs., Automatic Electric Sales Corp., Underwriters 
Lab., GPE Controls, Inc., General Controls Co., and 
Marsh Instrument Company. 





Power House control center of Corn Products Company’s Argo 
Plant, one of the places you'll see on ISA’s plant tours for the 
14th Annual Conference and Exhibit. Don’t forget to inquire 
about Vest Pocket Tours. 


ISA Journal 
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>» CONFERENCE PROGRAM—— 


4th ANNUAL ISA INSTRUMENT-AUTOMATION CONFERENCE & 










EXHIBIT 








INTERNATIONAL INSTRUMENTATION SESSION 
(Monroe Parlor—Palmer House—2:00 P.M.) 


Force Balance or Motion Balance in the Design and 
Applications of Electronic Differential Transmitters, 
Dr. H. Kronmuller, Siemens & Halske, A. G., Werner- 
werk fur Messtechnik, Germany. 


Some Questions Concerning the Construction of Mag- 
netic Instruments for Gas Analysis, D. I. Ageikin, 
Candidate of Technical Sciences, Institute of Auto- 
matics and Telemechanics of the USSR Academy of 


Monday, September 21 


KEYNOTE SESSION 
(Grand Ballroom—Palmer House-—10:00 A.M.) 


The Keynote Session will highlight the 1959 con- 
ference theme: “World Progress in Instrumentation” 
by endeavoring to answer: What are the new tools? 
How can these tools be used more effectively? What 
are the near future prospects? 



















Industrial Instrumentation, Dr. Henry L. Cox, Con- 
sultant. 


Instrumentation in the Military, Admiral Rawson 
Bennett, Chief of Naval Research, Department of the 
Navy. 

Instrumentation in the Universities, Dr. John Bow- 
man, Northwestern University. 


Instrumentation in Europe and England, Prof. dr. ir. 
C.J.D.M. Verhagen, Instrumentation Department, 
Technological University of Delft, Holland. 


Session Chairman: Dr. B. W. Thomas, Director, 

Manufacturing Research and Control Laboratory, 

Texas Butadiene & Chemical Corporation. 
NATIONAL LECTURE SERIES 

(Grand Ballroom—Palmer House—2:30 P.M.) 


The National Lecture Series offers three interpretive 


reviews by eminently qualified authorities. 


Instrumentation Standards, Dr. A. V. Astin, Director 
National Bureau of Standards. 


The Future of Computer Control, Dr. D. P. Eckman, 
Case Institute of Technology. 


Topic to be announced. E. E. Parker, General Elec- 
tric Company. 
Session Chairman: Dr. B. W. Thomas, Texas Buta- 
diene & Chemical Corporation. 


Tuesday, September 22 


INTERNATIONAL INSTRUMENTATION SESSION 
(Monroe Parlor—Palmer House—9:30 A.M.) 





This session was programed with the cooperation of 


Sciences, Russia. 


Dynamic Behavior of Instruments for Gas Analysis in 
Connection with Automatic Control, Dr. E. Lehrer, 
Badische Anilin & Soda-fabrik, Germany. 


Program Chairman: Prof. dr. ir. C.J.D.M. Verhagen, 
Technological University of Delft, Holland. 


AUTOMOTIVE INSTRUMENTATION 
(Dining Room 14—Palmer House—9:30 A.M.) 


Firebird II Instrumentation System, John Hunsberg- 
er, General Motors Corporation. 
Electronics Instrumentation and Rapid Summation of 
Exhaust Emission, James Lunan, Chrysler Corpora- 
tion. 
Measurement of Vehicle Power Losses on the Road, 
Syd Rogers and Arnold Seligson, Ford Motor Com- 
pany. 

Session Chairman: H. R. Fisher, Borg-Warner Corp. 


PULP AND PAPER INSTRUMENTATION 
(Room 796—Palmer House—9:30 A.M.) 


Applications of System Controls in Pulp and Paper 
Manufacturing and Some Limiting Considerations, 
Jerome B. Thomas, Eastern Engineering Company. 


A Magnetic Resonance Moisture Gage for Production 
Laboratories, Clyde W. Pinkley, Frank M. Alexander, 
Industrial Nucleonics Corporation. 

Some Uses of Oxidation Reduction Potential in Pulp 
and Paper Manufaeture, George W. Seymour, Fred C. 
Cook, Brunswick Pulp and Paper Company. 
Instrumentation for the Kamyr Continuous Cooking 
System, C. A. Tevebaugh, Kamyr, Inc. 

A New Flow Measuring Method for Pulp Stock, Don- 
ald Scrivens, Taylor Instrument Companies. 






the International Federation of Automatic Control. Fo- Session Chairman: J. W. Replogle, Jr., Rayonier, 
cus is on instruments and transducers and their applica- Inc. 
tion to automatic control. 
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Micro-Inches in the Workshop, P. Buisson, Electron- 
ique Appliquee a la Mecanique, France (oral presen- 
tation by J. Loeb) 

The Ringtorductor — A Torque-Gauge, Without Slip- 
rings, for Industrial Measurement and Control, O. 
Dahle, Allmanna Svenska Elektriska Aktiebolaget, 
Sweden. 

A Pulsating Gas Flowmeter and Its Applications to 
Flow Control, Prof. dr. T. Isobe, Instrumentation Sec- 
tion, University of Tokyo, Japan. 

Program Chairman: Prof. dr. ir. C.J.D.M. Verhagen, 
Technological University of Delft, Holland. 





Wednesday, Sept. 23 


INTERNATIONAL INSTRUMENTATION SESSION 
(Monroe Parlor—Palmer House—9:30 A.M.) 





Developments in Automatic Data Gathering, C. A. 
Laws, P. F. Sutherby, D. W. Hobbs, Elliott Brothers, 
England. 

Application of Hydraulic Components to Steel Mills, 
P. Blain, Institut de Recherches de la Siderurgie, 
France. 
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Electronic Generators of Random Process for the 
Simulation of Fluctuations in Automatic Control, Ing. 
M. Ullrich, Institute of Information Theory and Auto- 
mation of Czechoslovak Academy of Sciences, Czecho- 
slovakia. 
Program Chairman: Prof. dr. ir. C.J.D.M. Verhagen, 
Technological University of Delft, Holland. 


AERONAUTICAL INSTRUMENTATION 
(Red Lacquer Room—Palmer House—9:30 A.M.) 


Technical Comparison of High Quality Audio Tape 
Recorders and Precision Instrumentation Tape Sys- 
tems, Charles K. Wirth, Ampex Corporation. 
A Coordinated Instrumentation Program for Meteoro- 
logical Research Aircraft, L. R. Chapman, Head, Flight 
Test Department, General Precision Laboratory. 
Three Cases of Difficult Flight Test Instrumentation 
Applications, J. Stotz, Ass’t. Head, Instrumentation De- 
partment, Grumman Aircraft Engineering Corpora- 
tion. 
Aircraft Instrumentation Progress, Dr. W. L. Howland, 
Head, Flight Test Engineering, Lockheed Aircraft Cor- 
poration. 
Session Chairman: G. Toumanoff, Chief Flight Test 
Engineer, Republic Aviation Corporation. 


MISSILE/SPACE INSTRUMENTATION 
(Red Lacquer Room—Palmer House—2:00 P.M.) 


The intent of this session is to acquaint instrumenta- 
tion personnel not in the aircraft-missile field with 
actual missile pre-launch, and post launch techniques, 
and procedures. 

Are We Ready? L. Chevlin, Group Engineer, Systems 

Requirements & Integration Unit, Titan Operations 

and Launch Control, The Martin Company. 

5-4-3-2-1-Fire! K. Young, Supervisor, Thor Ground 

Support Electronics, Douglas Aircraft Company. 

Missile Launch Operations, T. Zannes, Chief Test Con- 

ductor, Missile Static Testing, Convair Astronautics 

Division, General Dynamics Corporation. 


Here It Comes, T. R. James, Space Technology Labora- 
tories. 


Session Chairman: D. G. Wilson, Convair Astron- 
autics Division, General Dynamics Corporation. 


CHEMICAL AND PETROLEUM INSTRUMENTATION 
Panel on Improved Flow Measurement 
(Grand Ballroom—Palmer House —9:30 A.M.) 


The Orifice Plate as a Primary Element, Charles A. 
Prior, Diamond Alkali Company, and Chairman, ISA 
Standards & Practices Head Type Meter Committee. 


Flow Measurement for Computer Control, James H. 
Kogen, Chief Development Engineer, GPE Controls, 
Inc. 

Automatic Gas Flow Computation, Ralph H. Levis, 
Minneapolis-Honeywell Regulator Company. 


Recent Fluid Flow Primary Element Developments, 
Henry W. Stoll, Divisional Manager, Application En- 
gineering Department, Taylor Instrument Companies. 


Moderator: R. E. Sprenkle, Bailey Meter Company, 
and Vice Chairman ASME Research Committee on 
Fluid Meters. 

Program Chairman: Louis Gess, Minneapolis-Honey- 
well Regulator Company. 


CHEMICAL AND PETROLEUM INSTRUMENTATION 
Panel on Communication Needs for Systems Engineering 


(Grand Ballroom—Palmer House—2:00 P.M.) 


Panel Discussion: Operating Man’s Viewpoint of Sys- 
tems Engineering, Nicholas F. Cody, E. I. duPont de 
Nemours & Company. 
Systems Engineering Communication Needs from the 
Contractor’s Viewpoint, David E. Hostedler, Chief In- 
strument Engineer, Foster Wheeler Corporation. 
The User - Contractor - Manufacturer Communications 
Problem as Seen by the Manufacturer, J. T. Teed, 
Minneapolis-Honeywell Regulator Company. 
Communication Links in the User-Contractor- Vendor 
Triangle, William E. Vannah, Editor, Control Engi- 
neering. 
Moderator: Walter S. Bowers, Supervisor, Control 
Systems Group, The Standard Oil Company of Ohio. 
Program Chairman: Louis Gess, Minneapolis-Hon- 
eywell Regulator Company. 


MANAGEMENT AND ECONOMICS 
(Dining Room 17—Palmer House—9:30 A.M.) 


Control Systems Engineering and Its Meaning to Man- 
agement, Byron K. Ledgerwood, Managing Editor, 
Control Engineering. 
Organizing Today to Solve the Instrumentation Prob- 
lems of Tomorrow, A. F. Welch, and R. V. Fisher, 
Supervisor, Electronics - Instrumentation Department, 
General Motors Technical Center. 
Personnel Needs for Tomorrow’s Instrumentation as 
Seen by Today’s Management, C. L. Parish, Ass’t Dir- 
ector, Inorganic Engineering Department, Monsanto 
Chemical Company. 
Session Chairman: S. J. Serrill, Leeds & Northrup 
Company. 


MANAGEMENT AND ECONOMICS 
Economic Justification of Instrumentation 
(Dining Room 17—Palmer House—2:00 P.M.) 


Instrumentation and Economics of Automatic Freight 
Car Classification, George W. Baughman, Vice Presi- 
dent, Union Switch and Signal Division, Westinghouse 
Air Brake Company. 
Application of Digital Computer to Cement Manufac- 
ture, P. B. Nalle and J. M. Sauer, Riverside Cement 
Company. 
Session Chairman: Lewis H. Young, Control Engi- 
neering. 
Program Chairman: J. D. Yanak, The M. W. Kellogg 
Company. 


NUCLEAR INSTRUMENTATION 
(Dining Room 14—Palmer House—9:30 A.M.) 


Pulse Analog-to-Digital Conversion, Robert W. Schu- 
mann, Nuclear Data, Inc. 
Organic Reactor Instrumentation, Sal J. Fallone, Jr., 
Atomics International. 
The Control and Instrumentation of the Radiation 
Effects Reactor, James W. Brazell and R. L. Callaway, 
Lockheed Aircraft Company. 
Program Chairman: Dr. John Gilroy, Ass’t. Director, 
Electronics Division, Argonne National Laboratory. 
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NUCLEAR INSTRUMENTATION 
(Dining Room 14—Palmer House—2:00 P.M.) 


In-Line Analyzers for Radiochemical Plants, John N. 
Wilson, E. I. duPont de Nemours & Co. 
Instrumentation and Control for High Temperature 
Sodium-Cooled Nuclear Power Plants, Ellis D. Bilbao, 
R. James Hall, Atomics International. 
Area Radiation Monitoring Systems at Air Force Plant 
No. 67, John R. Fields, J. M. Selby, Lockheed Aircraft 
Corporation. 
Program Chairman: Dr. John Gilroy, Ass’t. Director, 
Electronics Division, Argonne National Laboratory. 


PHYSICAL AND MECHANICAL MEASUREMENTS 
(Chicago Room—Palmer House—9:30 A.M.) 


The Multifacted Gage Block, Mrs. Mary E. Hoskins, 
Sheffield Corporation. 


Design Criteria for Instrumentation to Investigate Bio- 
logical Space Flight Effects, Dr. R. S. Young and J. L. 
Johnson, Army Ballistic Missile Agency, Redstone 
Arsenal. 


Instrumentation of the AASHO Road Test, H. C. Huck- 
ins and W. N. Carey, Highway Research Board, 
AASHO Road Test. 


Improving the Useful Range and Accuracy of the 
Linear Variable Differential Transformer, G. W. Cook, 
National Electronics Laboratory and W. N. Carey, 
Highway Research Board, AASHO Road Test. 


The Turbine Flowmeter for Cryogenic Liquids, Dr. 
Jerry Grey, Department of Aeronautical Engineering, 
Princeton University. 


Session Chairman: Mills Dean III, David Taylor, 
Model Basin, Department of the Navy. 


DATA HANDLING & COMPUTATION 
(Dining Room 18—Palmer House—9:30 A.M.) 


Practical Philosophical Considerations in Data Hand- 
ling Systems, Geoffry Post, Genesys Corporation. 


Width Stylized Direct Character Recognition System, 
Stuart Smithberg, Genesys Corp.; Dr. Jerrold M. See- 
hoff, Space Technology Laboratory; Melvin Arm- 
strong, National Cash Register Company. 
An Instrument for Extending the Frequency Response 
of Transducers Which Have Two Degrees of Freedom, 
J. P. Ford and J. F. Newton, Rocketdyne, Inc. 
A Computer System for Natural Gas Dispatching, Wi1- 
liam Karcher, Public Service Company of Colorado, 
and Hugh Jacobson, Librascope, Inc. 
Program Chairman: William G. Deutsch, Instru- 
ments, Inc. 


CONTINUOUS ANALYSIS 
(Wabash Parlor—Palmer House—9:30 A.M.) 


The American Chemical Society will present two ses- 
sions which will complement ISA Analysis Instrumen- 
tation Division Sessions—which are scheduled for Thurs- 
d:y, September 24. 

Program Chairman: Dr. Sidney Siggia, Manager, 
Analytical Service, Research Dept., Olin Mathieson 
Chemical Corp. 
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Continuons Analysis—Advantages and Pitfalls, H. J. 
Noebels, Beckman Instruments, and Director, ISA 
Analysis Instrumentation Division. 

Optical Absorption Methods for Continuous Analysis, 
R. L. Chapman, Beckman Instruments, Inc. 


Methods for Continuous Monitoring of Trace Oxygen, 
J. G. Cohn, Engelhard Industries, Inc. 


Mass Spectrometry as Applied to Continuous Analysis, 
W. Bailey and R. Howard, Consolidated Electrody- 
namics. 


CONTINUOUS ANALYSIS 
(Wabash Parlor—Palmer House—2:00 P.M.) 


Vapor Fractometry as Applied to Continuous Analysis, 
J. Maier, Perkin-Elmer Corporation. 


Continuous Monitoring of Viscosity, R. A. Minard, 
Brookfield Engineering Laboratories. 


Automatic Colorimetric and Volumetric Analysis, S. 
P. Dodd, Chicago Apparatus Company. 


Electrical Measurement as Applied to Continuous 
Analysis, R. M. Greene, The Foxboro Company. 


UTILIZATION OF COMPUTERS IN PROCESS 
CONTROL 


(Chicago Room—Palmer House—2:00 P.M.) 


An Analog Computer for On-Line Control of a Chemi- 
cal Reactor, Dale A. Fluegel and E. D. Tobin, Phillips 
Petroleum Company. 
Integration of Electronic Controls with a Data System 
in a Plant Modernization System, Car] E. Greeff, E. I. 
duPont de Nemours & Co., Inc. 
Application of an Automatic Optimizing Control to 
Continuous Processes, R. I. Van Nice, Westinghouse 
Electric Corporation. 
A Process Control Computer, Joe T. Ator, GPE Con- 
trols, Inc. 
Development of Precision Temperature Control for 
Fiberglass Process, Paul E. Straight, Hagan Chemicals 
and Controls, Inc., and C. F. Huffman, Pittsburgh 
Plate Glass Company. 
Session Chairman: William F. Galey, Pittsburgh 
Plate Glass Company. 


Thursday, September 24 





MEASUREMENT AND CONTROL—FINAL ELEMENTS 


(Monroe Parlor—Palmer House—9:30 A.M.) 
Static Power Controllers, R. S. Day, William G. Beyer, 
Leeds & Northrup Company. 
Servo Controlled Hydraulic Transmissions, John Mar- 
shall, Vickers, Inc. 
A Transistor Controlled D-C Adjustable Speed Drive, 
J. C. Traweek, The Louis Allis Company. 
D-c Variable Speed Drives, Don W. Smith, Reliance 
Electric and Engineering Company. 


The Mechanical Variable Speed Drive as a Final 
Control Element in Process Control Systems, Martin 
P. Despins and W. R. Glasson, Reeves Pulley Company. 
D-c Motor Drives and Terminology, Charles D. Beck, 
General Electric Company. 
Session Chairman: R. C. Thomas, Olin Mathieson 
Chemical Corporation. 
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MEASUREMENT AND CONTROL—FINAL ELEMENTS 
(Monroe Parlor—Palmer House—2:00 P.M.) 


Comparison of Control Valve Sizing Calculations, O. P. 
Lovett, Jr., E. I. duPont de Nemours & Co., Inc. 
Control with Butterfly Valves, William J. Bestman, 
Continental Equipment Company. 
Space Age Actuators for Industrial Control, E. F. 
Holben, Conoflow Corporation. 
The Thermo-Drive Actuator, Ear] O. Schweitzer, The 
Swartwout Company. 
Session Chairman: John Gates, Blockson Chemical 
al Division of Olin Mathieson Chemical 
orp. 


PROCESS ANALYSIS INSTRUMENTATION 
(Wabash Parlor—Palmer House—9:30 A.M.) 


Micro Inlet System for Mass Spectrometer Analysis 
of Small Gaseous Inclusions in Glass, D. H. Groweg, 
C. J. Billian, Owens-Illinois Glass Company. 
Problems in the Measurement of the Gas Content of 
— Ware by Mass Spectrometer, J. F. Uher, Ferro 
orp. 

Gas Chromatographic Control of a Sulphur Recovery 
Plant, R. A. Whitson, Phillips Chemical Company. 


Chromatography as a Process Control System Ele- 
ment, S. H. Dyer, Taylor Instrument Companies, R. J. 
Anderson, Consolidated Electrodynamics Corpora- 
tion. 
Session Chairman: D. J. Fraade, Consolidated Elec- 
trodynamics Corporation. 
Program Chairman: M. D. Weiss, Union Carbide 
Olefins Company. 


PROCESS ANALYSIS INSTRUMENTATION 
(Wabash Parlor—Palmer House—2:00 P.M.) 


Application of Process Chromatograph to Synthesis 
Gas Analysis, R. N. Dille, R. W. Chapman, Texaco, Inc. 
A Versatile Titrator with Measurement and Control 
Applications, J. M. Klaasse, American Instrument 
Company. 

A Process Infrared Analyzer for Liquid Analysis, Dr. 
G. J. Hecht, J. A. Edinborgh, V. N. Smith, Shell De- 
velopment Company. 

Quantitative Determination of Volatiles in Photo- 
graphic Films by Means of Chromatographic Analysis, 
James Chu, Ansco Company. 


Session Chairman: D. J. Fraade, Consolidated Elec- 
trodynamics Corporation. 


Program Chairman: M. D. Weiss, Union Carbide 
Olefins Company. 


ELECTRONIC INSTRUMENTATION 
(Chicago Room—Palmer House—9:30 A.M.) 
System Application of a New Analog-to-Digital Con- 
verter, Harry Schultheis, Dymec, Inc. 


Instrumentation for Chemical Reactor Response Stu- 
dies, A. C. Pauls, R. C. Romano, J. S. Stanton, R. G. 
Olt, Monsanto Chemical Company. 

Application of Electronic Instruments in Motor Manu- 
facturing, A. E. Hartman, G. V. Mueller, E. M. Sawyer, 
Robins and Myers, Inc. 
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Some Uses of the Electronic Counter in Data Taking, 
W. D. Speight, Caterpillar Tractor Company. 


Program Chairman: John M. Cage, Hewlett-Pack- 
ard Company. 


ELECTRONIC INSTRUMENTATION 
(Chicago Room—Palmer House—2:00 P.M.) 
Mnemonic Function of Magnetic Tape in Instrumenta- 
tion, D. W. Halfhill, Ampex Corporation. 


An Acoustical Instrumentation System, William Shep- 
herd, Frigidaire Div., General Motors Corporation. 


Cutting Wafer Inspection Costs with Automatic Di- 
mensional Gaging and Sorting Systems, J. P. Philbin, 
Airborne Instruments Laboratory. 


Program Chairman: John M. Cage, Hewlett-Pack- 
ard Company. 


FEEDBACK CONTROL SYSTEMS 
(Crystal Room—Palmer House—9:30 A.M.) 


Theme: Linear Control Theory and Its Application 


Mathematical Significance of the LaPlace Transforma- 
tion, Prof. Peter L. Balise, University of Washington. 


A Study of Process Control System Evaluation, G. K. 

Tucker, D. M. Wills and R. G. Cohen, Minneapolis- 

Honeywell Regulator Company. 

Transfer-Function of an Analog Computer, De. J. Hi. 

Milsum, National Research Council, Canada. 
Session Chairman: Charles H. Taylor, Minneapolis- 
Honeywell Regulator Company. 


FEEDBACK CONTROL SYSTEMS 


(Crystal Room—Palmer House—2:00 P.M.) 


Theme: Non-Linear Control Theory and Its Applications 


The Practical Application of Non-Linear Control 
Theory, Prof. John E. Gibson, Purdue University. 
Sinusoidal Data Recovery in Analog Servomechanism 
Studies, John L. Harned, Douglas Fosth, General 
Motors Research Laboratory. 
Optimization of End Point Controllers, E. Bruce Lee, 
Minneapolis-Honeywell Regulator Company. 
The Effects of Process Dynamics on Computer Con- 
trol, C. F. Raine, Computer Division, General Elec- 
tric Company. 
Session Chairman: R. K. Adams, Union Carbide 
Nuclear Company. 


PHOTOGRAPHIC INSTRUMENTATION 
(Venetian Room—Morrison Hotel—9:30 A.M.) 
Introduction to Photographic Instrumentation Engi- 
neering, Dr. Amrom H. Katz, The Rand Corporation. 
Sensitized Materials for Use in Photographic Instru- 
ments, Fred C. Eisen, Eastman Kodak Company. 


The State of the Art in Photographic Reduction Tech- 
niques, Benjamin E. Billups, Integrated Range Mis- 
sion, White Sands Missile Range. 
Basic Techniques for Oscilloscope Trace Recording, 
Kemon P. Taschioglou, Polaroid Corp. 
Survey of Semi-Automatic Record Readers, Earl G. 
Raguse, Benson-Lehner Corporation. 
Session Chairman: Colonel A. L. Wallace, Aerial 
Reconnaissance Laboratory, Wright Patterson Air 
Force Base. 
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PHOTOGRAPHIC INSTRUMENTATION 
(Venetian Room—Morrison Hotel—2:00 P.M.) 


General Motors Proving Ground and Photographic 
Instruments, A. H. Kelly, General Motors Corporation. 
In-Flight Measurement and True Angle of Attack 
Using the Photographic Method, Robert J. McGroarty 
and Robert E. Perkinson, McDonnell Aircraft Cor- 
poration. 
How to Photograph a One Window Bubble Chamber, 
Duane U. Norgren, Lawrence Radiation Laboratory. 
Photographic Instrumentation Used in Propulsion Re- 
search at the NASA Lewis Research Center, R. E. 
Tozier, John Pollack, National Aeronautics Space Ad- 
ministration, Lewis Research Center. 

Session Chairman: Colonel A. L. Wallace, Aerial 

Reconnaissance Laboratory, Wright Patterson Air 

Force Base. 

Program Chairman: Donald B. Prell, Benson-Lehner 

Corporation. 


PANEL ON INSTRUMENTATION STANDARDS 
& PRACTICES 
(Embassy Room—Morrison Hotel—9:30 A.M.) 


This panel session, programed by ISA’s Standards and 
Practices Department, will present views on the develop- 
ment of instrumentation standards. Panelists will re- 
present ISA, other technical societies, instrument manu- 
facturers, the National Bureau of Standards, and the 
Armed Forces Supply Center. Audience participation 
will be urged. 


Workshops and Clinics 


INSTRUMENTATION MAINTENANCE CLINIC 


The Instrumentation Clinic will be held on Sunday 
starting at 10 a.m. and Monday starting at 9 a.m. in the 
Morrison Hotel. The General Introduction on Sunday 
morning will be open to all registrants for the clinic. 
The courses by industry will begin after the general 
introduction and they will run concurrently. When fill- 
ing in your advance registration form, signify which in- 
dustry course you plan to attend. All conference Regis- 
trants may attend the Clinic. However, clinic capacity 
is limited, and only advance registrants will be assured 
of admittance to the clinic. Sunday registration starts 
at 9:00 a.m. 

General Introduction to the Instrumentation Clinic 

(Sunday morning only), W. H. Furry, Director of 

Training, The Foxboro Company, Embassy Room, 

Morrison Hotel, 10:00 a.m. 


STEEL AND CERAMICS—Course A 


Open Hearth Bath Temperature Thermocouples 
Sintering Plant Instrumentation and Controls 
Instrumentation for Control of Continuous Normal- 
izing Furnaces 

Furnace Atmosphere Dew Point Analysis 

Blast Furnace High Top Pressure Instrumentation 
Control 


CHEMICAL AND PETROLEUM—Course B 


Oxygen Analyzers © pH Measurement 
Chromatography ® Pneumatic Control Elements 
Moisture Analyzers 


POWER PLANTS—Course C 


Pneumatic Relays 

alibration of Vector Transmitters 

Testing of Resistance Temperature Elements 
Scanner Step-Switch Maintenance 

pH Recorders and Cells ® Level Instruments 
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FOOD—Course D 


Smoke House Temperature and Humidity Controls 
Density and Level Equipment 

Hydrogen Meters and Controls 

High Vacuum Controls for Fats and Edible Oils 
Flow Colorimeter 


GENERAL—Course E 


Volt-Ohmmeter, Oscilloscope, Electronic Signal Tracing 
Pneumatic Signal Tracing ® Test Bench 
Thermocouple Manufacturing and Testing Methods 
Clinic Chairman: L. E. Singleton, American Maize 

Products Company. 


SALES MANAGEMENT WORKSHOP 
(Sunday, 10:00 A.M.—Cotillion Room—Morrison Hotel) 


Topic: Special Program for ISA Exhibitors 
Exhibiting More Effectively at Trade Shows, Robert 
Letwin, Editor, Sales Meetings Magazine; C. W. Finkle, 
Vice-President, A. Finkle & Sons; Thomas J. Bowes, 
Sales Promotion Manager, Cities Service Oil Com- 


pany. 
Moderator: A. R. Floreen, Leeds & Northrup Com- 
pany. 
Program Chairman: John Paul Taylor, Industrial 
Marketing Associates, Inc. 


SALES MANAGEMENT WORKSHOP 
(Sunday, 1.00 P.M.—Cotillion Room—Morrison Hotel) 


Topic: Improved Training of Sales Personnel. 
Education and Development of a Professional Sales 
Engineer, J. T. Vo'ibrecht, President, Energy Control 
Corp., Henry F. Dever, President, Brown Instruments 
Division, Minneapolis-Honeywell; Dr. F. G. Seulberg- 
er, Northwestern University; Dr. Nathanial Stewart, 
U. S. Navy, Bureau of Ships; Ed Wanner, General 
Electric Company. 

Moderator: Dr. John T. Walsh, U. S. Department 
of Health, Education and Welfare. 


Program Chairman: J. T. Vollbrecht, Energy Con- 
trol Company, Inc. 


CONTROL SYSTEMS WORKSHOP 
(Monday, 2:30 P.M.—Wabash Parlor—Palmer House) 


Theme: Computer Control in Perspective 
Focus: Closed-Loop Computer Control Systems 
Each speaker will highlight a provocative issue for 
ten minutes. The moderator will then draw the work- 
shop perspective and lead audience Cisputation. 
Clarification of Functional Concepts, Prof. Leon Lapi- 
dus, Chemical Engineering Department, Princeton 
University. 
New Approach to Analog Computer Systems, Robert 
K. Stern, President, Computer-Systems, Inc. 
Applications of Analog Computer Systems, John F. 
Pink, Southwestern Industrial Electronics Co. 
Application of Digital Computers, Thomas M. Stout, 
Manager, Process Applications Department, The 
Thompson-Ramo-Wooldridge Products Company. 
Users’ Point of View, Eric A. Weiss, Computer Com- 
mittee Chairman, Sun Oil Company. 
Moderator: A. Russell Aikman, Ridgefield Instru- 
mentation Division, Schlumberger Well Surveying 
Corporation. 
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DATA HAND' ANG WORKSHOP 
(Palmer House—Tuesday ) 


9:00 A.M. Opening Session—Grand Ballroom 
Status of Supervisory Control, Dr. Charles S. 


Draper, Director of Instrumentation Labora- 
tory, Massachusetts Institute of Technology. 


Five simultaneous Workshop Sessions. Status 
of Supervisory Control. 


Program Chairman: Harvey R. Karp, Con- 
trol Engineering. 


1. Iron and Steel—( Wabash Parlor) 


Data Handling in the Steel Industry, F. C. Schnei- 
der, GPE Controls, Inc. 


Data Handling in Basic Steel Processes, F. E. 
Stephens, Repub::: Steel Corp. 
Data Handling in Steel Finishing Processes, Richard 
Barnitz, Jones & Laughlin Steel. 


Data Handling Equipment Applied in the Steel 
Industry, R. W. Kirkland, General Electric. 


Moderator: F. C. Schneider, GPE Controls, Inc. 

. Wind Tunnel and Engine Test—(Dining Room 8) 
Computer Applications in Wind Tunnel and Engine 
Testing, Henry L. Bechard, The Thompson-Ramo- 
Wooldridge Products Co. 

Data Acquisition System Requirements for Wind 
Tunnels, Lawrence M. Silva, Beckman Instruments 
Inc., Systems Division. 
Moderator: Lisle E. Taylor, National Aeronautical 
and Space Administration. 


. Process Industries—(Grand Ballroom) 
Deriving Information from Data, Willis A. Lebour- 
veau, American Cyanimid Corp. 
Data Handling for Oilfield Automation, James P. 
Anthony, Jr., Texas Instruments, Inc. 


A Small High-Performance Computer in a Modern 
Refinery, Richard D. Hill, Computer Dept., General 
Electric. 

Data Handling to Computer Control, Norbert E. 
Weber, The Foxboro Company. 


Moderator: Harry R. Karp, Control] Engineering. 


. Power Generation—(Crystal Room) 
Speakers: R. G. Livingston, General Electric Com- 
pany, and invited from: Public Service Gas and 
Electric (New Jersey); Daystrom, Inc.; and South- 
ern California Edison. 
Moderator: W. E. Summers, Ebasco Services. 
. Automatic Checkout Equipment for Missiles and 
Aircraft—(Dining Room 9) 
Production Type Testing for an R&D Program, 
C. P. Sherman, General Electric, Philadelphia. 
Solid State Approach to the Countdown Problem, 
Stephen Higgins, Jr., Minneapolis-Honeywell, 
Missile and Equipment Div. 
Talos Missile Production Checkout Equipment, W’. 
F. McWhorter, Bendix Products—Missiles. 
Topic to be announced: P. Recupito, AC Sparkplug 
Div. GM. 
Moderator: L. R. Keenen, Eastern Regional Eng. 
Mgr., Beckman Instruments. 


2:00 P.M. Error Analysis of Data Systems — (Grand 
Ballroom) 

How significant are the Second and Third Order 
Errors? 
Stimulators: Michael E. Stickney, Beckman Instru- 
ments; Ted Van Reenen, Consolidated Electrodynam- 
ics; Joseph F. A. Ormsby, Space Technology Labs 
Sal A. DiCecia, Information Systems, Inc. 


Session Chairman: Joseph K. Slap, Manager of 
Product Planning, Aeronutronic, a Division of Ford 
Motor Company. 


3:00 P.M. The High Cost of Systems—(Grand Ball- 
room) 

Why are data systems so expensive? Are the systems 
too custom designed or should they be standardized 
the same way as large computers? 
Stimulators: J. W. O’Hara, Minneapolis-Honeywell 
Regulator Company; William A. Crawford, E. I. du- 
Pont de Nemours & Co., Inc.; Robert E. Hall, Esso 
Research and Engineering. 


Session Chairman: Stanley Knoblock, Bechtel Assoc. 


4:00 P.M. Reliability—What Is the Record of “On Line” 
(Concur- Equipment in the Process Industry—(Grand 
rent ses- Ballroom) 
sion) Stimulators: Joseph Conison, The Ralph M. 
Parsons Company; George C. Johnson, So- 
cony Mobil Oil Company; Warren W. Lee, 
Minneapolis-Honeywell Regulator Company. 
Session Chairman: Fred H. Winterkamp, Instrument 
Division Superintendent, Belle Works, E. I. duPont 
deNemours & Co., Inc. 


4:00 P.M. Low-Level Multiplexing at High Speed 
(Concur- (Wabash Parlor) 
rent ses- Stimulators: William F. Gunning, Epsco- 
sion) West; Lawrence M. Silva, Beckman Instru- 
ments, Inc.; J. P. Knight, Radiation, Inc.; 
R. L. Sink, Consolidated Electrodynamics. 
Session Chairman: John Dimeff, Chief of Wind Tun- 
nel Instrumentation Research Branch, NASA Ames 
Research Center, Moffett Field, California. 
General Workshop Chairman: Taylor C. Fletcher, 
Director, Research & Development, Systems Divi- 
sion, Beckman Instruments, Inc. 
Assistant Workshop Chairman: A. H. Johnson, 
Manager, Application Engineering, Systems Divi- 
sion, Beckman Instruments, Inc. 


Assistant Workshop Chairman: J. E. Tebay, Mana- 
ger, Process Division, Beckman Instruments, Inc. 


MAINTENANCE MANAGEMENT WORKSHOP 
(Tuesday—Chicago Room—Palmer House) 
9:30 A.M. and 2:00 P.M. 


Theme: Personnel Aspects of Maintenance Engineering. 
Objective: To informally exchange information and 
ideas related to the theme and to maintenance manage- 
ment in general. 
Program Chairman: Robert A. Marshall, Federal Elec- 
tric Corporation. 


PRECISION STANDARDS WORKSHOP 
(Tuesday—Dining Room 17—Palmer House) 


Problem: What activities will aid the development of 
precision standards? (Audience participation will 
be urged.) 


Morning Workshop Session—9:30 A.M. 
Orientation of Subject of “Precision Standards,” and 
outline of the Workshop Method of Approach, W. A. 
Wildhack, Chief, Office of Basic Instrumentation, Na- 
tional Bureau of Standards. 
Precision Standards for Physical Measurement, Ralph 
Bowen, Naval Primary Standards Laboratory. 


Precision Standards for Dimensiona] Measurement, M. 
E. Cooper, Manager, Sheffield Corporation. 


Precision Standards in Electrical Measurements, S. C. 
Richardson, General Electric Company. 
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Afternoon Workshop Session—2:00 P.M. 


The Significance of Automation in Relationship to 
Standards, Dr. Charles S. Draper, Director of Instru- 
mentation Laboratory, Massachusetts Institute of 
Technology. 


Whose Responsibility is the Development of Needed 
Standards? Where Must Standards be Used? How 
Can Their Use Be Required and Enforced? A. T. Mc- 
Pherson, Associate Director, National Bureau of Stan- 
dards. 


The Problem of Training Personnel to Make Precision 
Measurements and Standards, Lt. Cdr. L. O. Whaley, 
USN Bureau of Ships. 


Evaluation of the Workshop and Formation of Reg- 
commendations for Future ISA Activities Concerning 
Instrumentation of Precision and Standard Measure- 
ments, W. A. Wildhack, Moderator. 


Program Chairman: Orval L. Linebrink, Battelle 
Memorial Institute. 


FOOD INSTRUMENTATION WORKSHOP 
(Wednesday—Crystal Room—Palmer House) 
9:30 A.M. and 2:00 P.M. 


Problem: How to Make Progress in Food Instrumenta- 


tion? 


Over-All Progress: What the Food Processors Want, 
Dr. Roy E. Morse, Chairman, Department of Food 
Science, Rutgers University. 


An ISA Food Division survey report. 


What The Instrument Industry Offers, Lioyd E. Slater, 
Executive Director, Foundation for Instrument Educa- 
tion & Research. 


A broad review of food instrumentation develop- 
ments . 


Coping With Product Variability, Dr. Reid Milner, 
Chairman, Department of Food Technology, Univer- 
sity of Illinois. 


Specific product variabilities which complicate 
food instrumentation. 


Meeting the Problem of Sanitary Design, Joseph Cross, 
Majonnier. 


Examples of how good sanitary design overcomes 
biological problems. 


Making Instrumentation Pay-off, John Thompson, 
President, Reliable Packing Company. 


Examples of instrumentation pay-offs. Trial in- 
stallation problems. 


Getting Top Instrumentation Performance, Henry C. 
Frost, Assistant Chief Engineer, Corn Products Com- 
pany and ISA President. 


A review of factors which influence food process 
instrumentation performance. 


Program Chairman: Lloyd E. Slater, Executive 
Director, Foundation for Instrumentation Educa- 
tion & Research. 


EDUCATOR’S WORKSHOP 
(Thursday—Madison Room—Morrison Hotel) 
9:30 A.M. and 2:00 P.M. 


Problem: How Can ISA Meet the Challenge in Instru- 


mentation Education? 


September 1959, Vol. 6, No. 9 


Keynote Address: What Is The Challenge? An Educator 


Looks at the Educational Need, Prof. R. W. Jones, 
Northwestern University. 


What Has ISA Done To Meet The Challenge? 


1. How Two ISA Sections Contribute: 


ISA Chicago Section Report, R. H. Berg, Process 
Control Services Co. 


ISA Philadelphia Section Report, B. DeRoy, Tem- 
ple University. 


2. How An ISA Task Force Contributes: 


ISA Task Force on Instrumentation Technicians 
Report, Abner G. Hathaway, United Electronics 
Laboratories. 


3. How FIER Contributes: 


FIER Educational Program Report, Lloyd E. Slater, 
Executive Director, Foundation for Instrumenta- 
tion, Education & Research. 


What Are ISA Plans To Meet The Challenge? 


1. Where Can ISA Help Vocational Education? 


ISA Vocational Advisory Committee Report, L. E. 
Maley, Mine Safety Appliances Company. 


2. How Can ISA Augment Technical Institute Edu- 
cation? 


ISA Technical Institute Committee Report, E. A. 
Heckler, Chemstrand Corporation. 


3. How Can ISA Enhance University Education? 


ISA University Committee Report, Prof. James B. 
Reswick, Massachusetts Institute of Technology. 


4. What Supplementary Educational Projects are At- 
tainable Through ISA? 


ISA Supplementary Education Committee Report, 
J. E. Casey, Leeds and Northrup Company. 


5. Summation and Floor Discussion. 


Lead by Education Committee Chairman E. C. Wan- 
ner, General Electric Company. 


Program Chairmen: J. E. Casey, Leeds & Northrup 
E. C. Wanner, General Electric 


COMPUTER CLINIC 
(Thursday—Cotillion Room—Morrison Hotel) 
9:30 A.M. and 2:00 P.M. 


An Analog Computer Facility for Process Control 
Analysis, Theodore J. Williams, Monsanto Chemical 
Co. 


The Analog Simulation of Industrial Instrumentation, 
George K. Tucker, Minneapolis-Honeywell Regulator 
Co. 


Real Time Data Processing at the Atlantic Missile 
Range, Ralph P. Graeber, RCA Service Company. 


Problems Associated with the Computer Representa- 
tion of a Real Process, Dr. Leon Lapidus, Princetcn 
University. 


Electronic Computers and Engineering, Charles M. 
Bruen, IBM Corp. 


(Remainder of program to be announced.) 


Clinic Co-Chairmen: Elmer M. Sharp, International 
Business Machines Corporation. Charles W. Worley, 
Electronic Associates, Inc. 
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Honeywell control valves are available 
for a wide range of temperatures 





Whether you’re talking about 1200 
or minus 450° F, there’s a Honeywell 
automatic control valve for your 
process flow. The Honeywell valve 
illustrated—Series 800, Type 11 
double seated —is designed to handle 
fluids at 1200° F. This application requires such features 
as: welded-in, solid stellite guide bushings . . . stellited 
guide posts . . . seal-welded seat rings . . . spiral wound, 
asbestos-filled, stainless steel gaskets . . . high-temperature 
bolting . . . extended bonnet with fins . . . designed clear- 
ances for non-sticking, non-galling operation. 








en 


For hot or cold flows . . . or other process flow conditions 
. . . Honeywell valves are available in a wide range of 
types and sizes. When you need control valves. . . contact 
your local Honeywell field engineer. Write for new 
Catalog C800-1. 





MINNEAPOLIS-HONEYWELL, Fort Washington, Pa. 


Honeywell 
Fouts in Coutiol 
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480 Lexington Ave. 
New York 17, N. Y. 


KELICOID GAGE DIV 

AMERICAN CHAIN & CABLE CO., INC. ....428 
929 Connecticut Ave. 
Bridgeport 2, Conn. 


0 | lg BO LD er | 
275 Page Mill Rd. 
Palo Alto, Calif. 


HICKOK ELECTRICAL INST. CO., THE .....432 
10514 DuPont Avenue 
Cleveland 8, Ohio 


HOKE, INC. ieee etceted 304 
One Tenakill Park 
Cresskill, J. 


HOLTZER-CABOT DIV. 

NATIONAL PNEUMATIC CO., INC. ... 368 
125 Amory St 
Boston 19, Mass. 


HOT SPOT DETECTOR, INC. 

SUB. OF NEPTUNE METER CO. ............145 
214 Third Street 
Des Moines 9, lowa 


HOWELL INSTRUMENT CO. ........ is ecu 
3101 Trinity St. 
Fort Worth 7, Texas 


HUGHES PRODUCTS 
_ s,s er ree 765 
Newport Beach, Calif. 


ER ere re ......-Reg. Area 
313 Sixth Ave. 
Pittsburgh 22, Pa. 
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IDEAL-AERCSMITH, INC. 
3913 Evans Ave. 
Cheyenne, Wyo. 


ILLINOIS TESTING LABORATORIES, INC.... 534 
420 North LaSalle St. 
Chicago 10, Ill. 


ILLINOIS TOOL WORKS 

LICON SWITCH G CONTROL DIV. .........162 
6606 West Dakin St. 
Chicago 34, Ill. 


warenen. BRASS MFG. CO., THE ...... 301 
6300 West — St. 
Chicago 48, 


INDUSTRIAL GAUGES 

DAYSTROM, INC. . , : 407 
614 Frelinghuysen Ave. 
Newark 12, N. J. 


INDUSTRIAL INSTRUMENT CORP. .........244 
8400 Research Road 
Austin, Texas 


INDUSTRIAL INSTRUMENTS, INC. ..... 529 
89 Commerce Rd 
Cedar Grove, N. J 


INDUSTRIAL MARKETING ASSOCIATES, INC. 
oy et ge Bidg. 


St. Joseph, M 
AMERICAN METER a - 292 
BUFFALO METER CO 294 
THOMAS A. EDISON INDUSTRIES ..491 
THE HAYS CORPORATION 393 
MAGNETROL, INC. 492 
ROCHESTER MANUFACTURING CO. 394 
INDUSTRIAL NUCLEONICS CORP. 703 


650 Ackerman Rd 
Columbus 14, Ohio 


INDUSTRIAL PROCESS ENGINEERS 286 
8 Lister Avenue 
Newark 5, N. J. 


INDUSTRIAL PYROMETER & SUPPLY CO. 252 
2109 Holland St. 
Alton, lil. 


INDUSTRIAL TIMER CORP. ; 202 
1407 McCarter Highway 
Newark, N. J. 


INSTRON ENGINEERING CORP. — 
2500 Washington St. 
Canton, Mass. 


INSTRUMENT SOCIETY OF AMERICA . Reg. Area 
313 Sixth Ave. 


Pittsburgh 22, Pa. 


INSTRUMENTS, INC. ; ae 457 
3102 Sand Springs Rd. 
Tulsa 7, Okla. 


INSTRUMENTS PUBLISHING CO. 664 
Ridge Ave. 
Pittsburgh 12, Pa. 


INTERNATIONAL REGISTER CO. 

INSTRUMENT DIV. .......... ; 696 
2620 West Washington Bivd. 
Chicago 12, Ill. 


INTERNATIONAL RESISTANCE CO. 568 
401 N. Broad St. 
Philadelphia 8, Pa. 
INTERNATIONAL TELEPHONE G 
TELEGRAPH CORP. 


67 Broad St. 
New York 4, N. Y. 


J-B-T INSTRUMENTS, INC. ................ 659 
133 Hamilton St. 


New Haven 8, Conn. 


JERGUSON GAGE G VALVE CO. ........... 512 
t 


Adams St. 
Burlington, Mass. 


JORDAN CORP. 
6013 Wiehe Rd. 
Cincinnati 13, Ohio 


RAMI, Ge occ cccccccccccesccesess 204-B 


Amelia Place 
Stamford, Conn. 
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new Bourns absolute 


pressure transducer 


Miniature potentiometer transducer / 


ES ME Atty. s 





35G vibration, 20-2000 cps/ 


ietaniins 
High accuracy /5-ounce weight 


New bourdon tube instrument for telemetering and 
control of missile, pneumatic, and hydraulic systems. 
Absolute, gage, or differential pressure ranges 
available with static error band of +0.9%. Excellent 
noise-free low error performance in high vibration 


and acceleration environments. 











Model 725 
Pressure ranges up to 0-5000 psia 
Static error band* +0.9% 
Dynamic error band +1.8% 
(includes +35G to 2000 cps) 
Discontinuities (noise) None 








Size (exclusive of fittings) 





1-%"Dx %" 


«Includes friction, hysteresis, linearity, resolution, repeatability 


Write for complete technical data 


-—— 


BOURNS, Inc. 


P.O. Box 2112 J, Riverside, Calif. 
Field Engineering Offices: 
L. L., New York, and Dallas, Texas 











Pioneers in potentiometer transducers for position, pressure and acceleration. 
Exclusive manufacturers of Trimpot®, Trimit® 
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May 9-12, 1960, Brooks Hall 


Newest Instrumentation Concepts... Applications .. . Latest Equipment 


SAN FRANCISCO 


CONFERENCE and EXHIBIT 
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> exhibitors: 


KATES CO., THE W. A. . zs .. 857 
430 Waukegan Rd. 
Deerfield, Ii. 


KELLOGG SWITCHBOARD %& SUPPLY CO. 
COMMUNICATIONS DIV. OF INTERNAT ONAL 
TELEPHONE G TELECRAPH 834 
6650 South Cicero Avenue 
Chicago 38, Ill. 


KEMP MFG. CO., THE C. M. 526 
405 E. Oliver St. 
Baltimore 2, Md. 


KEUFFEL G ESSER CO. 153 
Adams & Third Sts. 
Hoboken, N. J. 

KIELEY G MUELLER, INC. 613 


Middletown, N. Y. 


KIN TEL, A DIV OF 

COHU ELECTRONICS, INC. 124 
5725 Kearny Villa Rd. 
San Diego 12, Calif. 


KISTLER INSTRUMENT CORP. 352 
15 Webster St. 
N. Tonawanda, N. Y. 


KUNKLE VALVE CO. 461 
121 South Clinton St. 
Fort Wayne, Ind 


LANDIS G GYR, INC. 219 
45 West 45th St. 
New York 36, N. Y. 


LAWLER AUTOMATIC CONTROLS, INC. 827 
453 N. Mac Questen Parkway 
Mount Vernon, N. Y 


LEAR, INC. ; 204-A 
110 lonia NW 
Grand Rapids 2, Mich. 


LEEDS G NORTHRUP CO. 344 
4901 Stenton Ave. 
Philadelphia 44, Pa. 


LESLIE CO. : : 504 
514 Delafield Ave. 
Lyndhurst, N. 


LONERGAN, J. E. CO. 465 
205 Race St. 
Philadelphia, Pa. 

LUDLOW PAPERS, INC. 877 
P. O. Box 


13 
Needham Heights 94, Mass. 


LUX CLOCK MANUFACTURING CO., INC 180 
95 Johnson St. 
Waterbury 20, Conn 


MB MANUFACTURING CO. 764 
P. O. Box 1825 
New Haven 8, Conn. 


MACHINE DESIGN 227 
A PENTON PUBLICATION 

1213 West 3rd St. 

Cleveland 13, Ohio 


MAGNETROL, INC. 492 
2110 South Marshall Bivd. 
Chicago 23, Il. 


MANNING, MAXWELL 

G MOORE, INC. c03 
East Main St. 
Stratford, Conn. 


MARSH INSTRUMENT CO 654 
3501 Howard St. 
Skokie, III. 


MARSHALLTOWN MANUFACTURING CO. 537 
810 East Nevada 
Marshalitown, lowa 
TAGLIABUE MANUFACTURING CO. 
87 Sewell St. 
Hempstead, N. Y. 


MARTIN ENGINEERING CO. 880 
U. S. Route 34 
Neponset, III. 


MASON-NEILAN, DIV. OF 
WORTHINGTON CORP. . ....416 
Norwood, Mass. 


MASSA DIV. OF COHU ELECTRONICS, INC.. .75) 
5 Fottler Rd. 
Hingham, Mass. 


MERCOID CORP., THE ; 756 
4201 Belmont Ave. 
Chicago 41, Ill. 


MERIAM INSTRUMENT CO., THE 43) 
10920 Madison Ave. 
Cleveland 2, Ohio 


MILLIVAC INSTRUMENTS 

DIV. OF COHU ELECTRONICS, INC. 751 
2315 Second Ave., Carman 
Schenectady 3, N. Y 


MILTON ROY CO. , 548 
1300 E. Mermaid Lane 
Philadelphia 18, Pa. 


MINE SAFETY APPLIANCES CO. 604 
201 N. Braddock Ave. 
Pittsburgh 8, Pa. 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 
INDUSTRIAL PRDTS. GROUP 404 
Wayne G Windrim Ave. 
Philadelphia 44, Pa. 


MOELLER INSTRUMENT CO., INC. 

ELECTRONICS DIV. 267 
132nd St. G 89th Ave. 
Richmond Hill 18, N. Y. 


MOISTURE REGISTER CO. 774 
1510 West Chestnut St. 
Alhambra, Calif. 


MONROE CALCULATING MACHINE CO., INC. 
ELECTRONIC COMPONENTS DIV 769 
60 Main St. 
San Francisco 5, Calif. 


yy PRODUCTS CO. 105 
H & Lycomin WA 
Philadelphia 
MOORE INSTRUMENT co., LTD 
169 McCormack St. 
Toronto 9, Ontario, Canada 


MOSELEY, F. L. CO. 121 
409 North Fair Oaks Ave. 
Pasadena, Calif. 


MURPHY G MILLER, INC. 853 
600 West Taylor St. 
Chicago 7, Ill. 

MYCALEX CORPORATION OF AMERICA 836 
125 Clifton Boulevard 
Clifton, N. J 

NATIONAL BUREAU OF STANDARDS 173 


U. S. DEPARTMENT OF COMMERCE 
Washington 25, D. C. 


NATIONAL CASH REGISTER CO., THE 
ELECTRONICS DIV. 559 
1401 East El Segundo Bivd. 
Hawthorne, Calif. 


NATIONAL CARBON CO. 

DIV. OF UNION CARBIDE CORP. 146 
30 East 42nd St. 
New York 17, N. Y. 


NEW EQUIPMENT DIGEST . 227 
A PENTON PUBLICATION 

1213 West 3rd St. 

Cleveland 13, Ohio 


NEW HERMES 
ENGRAVING MACHINE CORP. 348 
154 West 14th St. 
New York 11, N. Y. 


NEW MEXICO DEPARTMENT OF DEVELOPMENT 
INDUSTRIAL DIV . 841 
P. O. Box 706 
Santa Fe, N. M. 


NEY, J. M. CO., THE .. ‘ 115 
Drawer 990 
Hartford, Conn. 


NON-LINEAR SYSTEMS, INC. 709 


Del Mar Airport 
Del Mar, Calif. 
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NORCROSS CORP. 824 
247 Newtonville Ave. 
Newton 58, Mass. 


NORTH AMERICAN VAN LINES, INC. 831 
P. O. Box 988 


Fort Wayne, Ind. 


NORTH ELECTR'C CO. 818 
553 S. Market St. 
Galion, Ohio 


NORWOOD CONTROLS UNIT OF DETROIT 
CONTROLS DIV. OF AMERICAN RADIATOR G 


STANDARD SANITARY CORP. 590 
934 Washington St. 
Norwood, Mass. 

NUCLEAR PRODUCTS CO. 665 


15635 Saranac Rd. 
Cleveland 10, Ohio 


opw-JORDAN 141 
6012 Wiehe Rd. 
Cincinnati 13, Ohio 


OFFICE OF NAVAL RESEARCH 386, 485 
U. S. DEPARTMENT OF THE NAVY 
Washington 25, D. C. 


OFFNER ELECTRONICS, INC. : 739 
3900 River Rd. 
Schiller Park, II. 


OHMART CORP., THE 369 
2236 Bogen St. 
Cincinnati 22, Ohio 


OIL-DYNE, INC. 849 
2115 W. Marquette 
Chicago 36, Il. 


OKONITE CO., THE 


SUB. OF KENNECOTT COPPER CORP. 155 
220 Passaic St. 
Passaic, N. J. 

OPTICAL COATING LABORATORY, INC. 151 


977 Sebastopol Rd. 
Santa Rosa, Calif. 


P-W INDUSTRIES, INC. 370 
11200 Roosevelt Bivd. 
Philadelphia 15, Pa. 


PACE ENGINEERING CO. 833 
13035 Saticoy St. 
North Hollywood, Calif. 


PACIFIC AUTOMATION PRODUCTS, INC. 271 
1000 Air Wa 
Glendale 1, Calif. 


PANDUIT CORP. 120 
14461 Waverly Ave. 
Midlothian, Ill. 


PANELLIT, INC. 232 
7401 North Hamlin Ave. 
Skokie, Il. 


PARKER-HANNIFIN CORP. 157 
17325 Euclid Ave. 
Cleveland 12, Ohio 


PARTLOW CORP., THE 854 
231 Campion Road 
New Hartford, N. Y. 


PERFORMANCE MEASUREMENTS CO. 231 
15301 W. McNichols Rd. 
Detroit 35, Mich. 


PERKIN-ELMER CORP., THE 

INSTRUMENT DIV. 508 
Main Avenue 
Norwalk, Conn. 


PERMUTIT CO.. THE. A DIV. OF PFAUDLER 
PERMUTIT, INC.. RANAREX INST. DEPT. 576 
50 West 44th St. 
New York 36, N. Y. 


PHILIPS ELECTRONICS, INC 552 
750 South Fulton Ave. 
Mount Vernon, N. Y. 


PHOTOMATION, INC. 882 
Formerly: ESS INSTRUMENT CO. 

96 South Washington Ave. 

Bergenfield, N. J. 
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WE MEAN IT... 


... when we say 


“ESCO will make spécial rotary switches 
to meet your requirements . 


Dual-tandem, 
gear-operated, 
power-transter 
switch 


200 amperes, 
triple-pole, 
triple-throw 
30 amperes, 
10-pole, 
triple-throw 





Unusual 
or highly specialized 
circuit control requirements 


can be met by special combinations 


of standard ESCO components. This includes 


“switches to comply with BuShips drawings 


and MIL specifications. 
Write for Bulletin No. 8 





ELECTRO SWITCH CORPORATION 
Weymouth 88, Massachusetts 


167 King Avenue, 
CIRCLE NO. 229 ON PACE 217 
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a Westchester Ave. Bor 
= Cx § t r a Port Chester, N. Y. No 
PIC DESIGN CorRP. Yo eee oe = ae 671 SANBORN co. bseev ee cdecrvecsoocdseveeteuseus 132 SWAI 
477 Atlantic Ave. ted wemee Se im eM 
> East Rockaway, L. |., N. Y. altham 54, Mass. ing 
SCAM INSTRUMENT CORP., THE ........... 
a PIVAN ENGINEERING CO, 6.00.0 000000, s "ia 0B swat 
ica Chicago 13, 1 18: 
= | 820 Peterson Ave. ' ' Che 
c SCHUTTE G KOERTING CO. ................ 223 
PLUG-IN INSTRUMENTS, INC. 766 State Rd. SYST 
1416 Lebanon Rd. Corawelts Heights, Pa. 951 
Nashville 10, Tenn. Co 
sei PHOTOGRAPHIC. PRODUCTS. DIV. TAY! 
POLAROID CORP. ........................677 TMGTOGRADING PRODUCTS BIV. _......... am “A 
| nee Cambridge 39, Mass. U. KS Bg we i OF COMMERCE “ 
( f ) Ak 
> © — POTTER AERONAUTICAL CORP. . -650 SCIENTIFIC G PROCESS INSTRUMENTS DIV. 
“ U. S. Route #22 SUB. OF BECKMAN INSTS., INC. . 446 TaYl 
S' > Union, N. J. 2500 Fullerton Rd. 95 
:_ = OQ Fullerton, Calif. Ro 
iii % @ PRECISION INSTRUMENT CO. .............743 
i ~ am 1011 Commercial St. SERVONIC INSTRUMENTS, INC. ... 183 TECH 
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S ee se , 
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{ >= COULTER INDUSTRIAL SALES CO. 358 SIMPLATR 
W - PROCESS CONTROL SERVICES CO. ' 24 Salisbury es nope sr eaoneges on TEC! 
Q LI P. O. Box 22 Worcester, Mass. 14 
S O Eimhurst, 11. In 
Ss «= ra < SIMPSON ELECTRIC CO. oe 
& , PROCESS INSTRUMENTS G EQPT. CO. 849 5200 West Kinzie St. TEK 
= 2115 West Marquette Rd. Chicago 44, Ill. P. 
~ .O Q im Chicago 36, Il. Pe 
5 SKINNER ELECTRIC VALVE DIV. 
- O mi Z PROTECTION CONTROLS, INC. Te | ts ~~ gual 799 be 
° O 6000 N. Leggett Ave. New Britain, Conn. 2¢ 
~ Chicago 46, Ill. A 
2 
~< i SMALL MOTORS DIV. 
= a 1) ' es | edaneieonnee <P. GE GD. .......-..00022-5.. TEL 
~ As 1800 Rock St. DAT 
> © — Winnetka, tt. Rockford, til, i 
2 > 
+ S ol quan Corecess --++-- B22 swiTH, EC. MFG. CO., INC. 770 
yy sot Sere Sate Se. Forrest G Hector Sts. — ite Shs TEM 
= Sharon, Mass. Conshohocken, Pa. 1: 
aH < N 
‘. RADIATION ELECTRONICS CO. 
? mM onl DIV. OF COMPTOMETER CORP. 259 ELECTRONICS CO. . ‘ 
O 8241 N. Kimball Ave. TEU = a 
i. a < Oo ee P.O. Box 13058." ; 
™ , ¥ Houston 19, Texas 
& I RED JACKET CO., INC. 860 “a 
oe ell Ave. 
= | SPERRY SEMICONDUCTOR DIV. 
2 QD < Carnegie, Pa. SPERRY RAND CORP. hs bus 0 . 
Ry ~ ae South Norwalk, Conn. 
ty O > REPUBLIC FLOW METERS CO. 521 
' S = oO es: STANDARD ELECTRIC TIME CO., THE ...... 875 THI 
= nD ens ’ . Springfield 2, Mass. ; 
~. ae 
 s RESEARCH CONTROLS, INC. 374 
| > © ~~ a > ©. box 5035 STATHAM INSTRUMENTS, INC. ........... 747 
| = Tulsa, Okla 12401 West Olympic Sivd. TH 
| g “ed @) " , Los Angeles 64, Calif. PRC 
i | = P 
i! sit = namanen, ec. ‘ ; 268 creey 227 t 
| - BUCRORER AVG.  @#& «= “A Emnswenens Sere searcrans =  #8€#632£ 6.6. lf 
ra Hopkins, Mine. A PENTON PUBLICATION - 
Cleveland 13, Ohio 4 
RIDGWAY ENGINEERING, INC. 895 , 
Lm eo STEEL CITY TESTING MACHINES, INC. ..... 872 
I a a 8817 Lyndon Ave. 
c+ Detroit 38, Mich. Tin 
| Q SES " 
AERONAUTICA NSTRUMENT DIV. 43 
‘e) Santa Ana Freeway at Euclid Ave. SOS See, INC. ‘ bPeLeees 866 y 
O pot Anaheim, Calit. South Boston 27, Mass. _ 
FULTON SYLPHON Div. a 343. STICHT, HERMAN H. CO., INC. sides as 
| P. O. Box 400 27 Park Place 1 
Knoxville 1, Tenn. New York 7, , 
O ‘@) ROCHESTER MANUFACTURING CO, usc. 200 = SVSerINS, ©. B. Co +++ + 829 mu 
ockw . ° 
C (4) '@) Rochester 10, N. Y. Chicago 24, Ill. 
TR 
ROSEMOUNT ENGINEERING CO. ...........16] SUPERIOR ELECTRIC CO., THE ............ 401 co 
4900 West 78th St. 83 Laurel St. 
CIRCLE NO. 228 ON PAGE 217 Minneapolis 24, Minn. Bristol, Conn. 
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‘Norristown, Pa. 


SWANSON ENGINEERING 

& MANUFACTURING CO. 
1133 East Redondo Bivd. 
inglewood, Calif. 


ARTWOUT 
18511 Euclid Ave. 
Cleveland 12, Ohio 


SYSTRON CORP. 
950 Galindo St. 
Concord, Calif. 


TAYLOR-EMMETT CONTROLS, INC. ... 


445 East Turkeyfoot Lake Rd. 
P. O. Box 150 
Akron 9, Ohio 


w= INSTRUMENT COMPANIES ..... 


Ames Street 
Rochester 1, N. Y. 


TECHNICAL PRODUCTS CO. 
INSTRUMENT DIV. 
6670 Lexington Ave. 

Los Angeles 38, Calif. 


TECHNICAL SALES CORP. 


A SUB. OF GRAPHIC CONTROLS CORP. .... 


16599 Meyer Rd. 
Detroit 35, Mich. 


TECHNICON CONTROLS, INC. ....... 


Saw Mill River Rd. 
Chauncey, N. Y. 


TECHNIQUE ASSOCIATES 
1413 North Cormell Ave. 
Indianapolis 6, Ind. 


TEKTRONIX, INC. 
P. O. Box 831 
Portland 7, Ore. 


TELECHROME MANUFACTURING CORP. 


AUTOMATION DIV 
26 Edison St. 
Amityville, L. 1., N. Y. 


TELECOMPUTING CORP. 
DATA INSTRUMENTS DIV. 
12838 Saticoy St. 
North Houiy+cod, Calif. 


TEMPIL CORP. ; 
132 West 22nd St. 
New York 11, N. Y. 


TEXAS INSTRUMENTS, INC. ......... 


3609 Buffalo Speedway 


Houston 6, Texas 


THERMO-COUPLE PRODUCTS CO. 
729 N. Addison Ave. 
Villa Park, 1. 


THERMO ELECTRIC CO., INC. ....... 
109 Fifth Street 


Fi tree 
Saddle Brook, N. J. 


THOMPSON-RAMO-WOOLDRIDGE 
ey yt CcO., THE 


O. Box 90067 Airport Station == 


Los Angeles 45, Calif. 


TIGERMAN ENGINEERING CO. 
4332 N. Western Ave. 
Chicago 18, Ill. 


TIMES FACSIMILE CORP. 

DIV. OF LITTON INDUSTRIES, INC. 
540 West 58th St. 
New York 19, N. Y. 


TOKYO SHIBAURA ELECTR'C CO. 
FOREIGN TRADE DIVISION ....... 
2 Ginza Nishi 5-chome, Chuo-ku 

Tokyo, Japan 


TRANS-SONICS, INC. 
Burlington, Mass. 


TRIMOUNT INSTRUMENT CO., CROWN 


CONTROLS DIV., ELECTRONICS DIV. 
3119-21 West Lake St. 
Chicago 12, Ill. 
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Sorensen 


power 


supply 





Sorensen miniature transistorized power 
supplies, inverters, converters 


U.S. Air Force photo. 


Last December, a Christmas message from outer space heralded a new era in radio 
communications. 

Coming from an orbiting, 80-foot-long U. S. Air Force Atias missile, the voice 
was broadcast over U. S. Army Signal Corps designed communications equipment. 
We at Sorensen, are proud indeed that a miniature Sorensen transistorized power 
supply was selected as part of this communications equipment. 


Transistorized supplies for every purpose. Sorensen manufactures a complete 
line of miniature transistorized power equipment including: highly regulated a-c 
powered d-c supplies, dc-to-dc converters and dc-to-ac inverters. They are rugged, 
compact and as simple to incorporate into your equipment as an ordinary trans- 
former or other “‘potted’’ component. They are available in an extremely wide variety 


of input-output voltage combinations and current capacities. Write for complete data. 
9.9 


SORENSEN & COMPANY, INC. 


Richards Avenue, South Norwalk, Connecticut 







WIDEST LINE OF CONTROLLED-POWER 
EQUIPMENT FOR RESEARCH AND INDUSTRY 


IN EUROPE, contact Sorensen-Ardag. Zurich, Switzerland. IN WESTERN CANADA, ARVA. 
IN EASTERN CANADA, Bayly Engineering, Ltd. IN MEXICO, Electro Labs, S. A., Mexico City. 
CIRCLE NO. 227 ON PAGE 217 
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will take you to and from 
The 14% Annual 


Conference 


Chicago International Amphitheater 
September 21-25, 1959 


The Crawford Fitting Company 
welcomes you to the 14th Annual 
Conference, and invites you to use 
the free Swagelok Shuttle Bus Serv- 
ice, which has been arranged for 
your comfort and convenience on 
the hotel routes shown at the right. 

Please consult the Swagelok 
Bus Service bulletins in your hotel 
lobbies, and at the Amphitheater, 
for complete schedules. 


We cordially invite you to visit our Booth No.726 : 


Fred A. Lennon 
President, Crawford Fitting Company 





884 East 140th Street ¢ Cleveland 10, Ohio 
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es = VICTOR ADD!NG MACHINE CO. 883 WHITE, S. S. INDUSTRIAL DIV. 865 
t ) 3900 N. Rockwell St 10 East 40th St. 
ra Chicago 18, lil. New York 16, N. Y. 
TRUARC RETAINING RINGS DIV. VIDEO INSTRUMENTS CO., INC. 163 WILSON, G. C. CO. 849 
WALDES KOHINOOR, INC. 458 3002 Pennsylvania Ave. 1915 Eighth Ave. 
47-16 Austel Place Santa Monica, Calif. Huntington, W. Va. 
Long Island City 1, N. Y. 
WALLACE G TIERNAN, INC. 359 YARNALL-WARING CO 440 
TUTTLE G KIFT, INC. 364 25 Main St. 102 E. Mermaid Lane 
1823 North Monitor Ave. Belleville 9, N. J. Philadelphia 18, Pa 
Chicago 39, Il. 
WARREN ENGINEERING CO. YOKOGAWA ELECTRIC WORKS, INC 555 
UEHLING INSTRUMENT CO. 669 DIV. OF WARREN AUTOMATIC 40 Worth S*. 
473 Getty Ave. CONTROLS CORP. 845 New York 13, N. Y 
Paterson 3, N. J. —— 324—Main Street 
roadway, N. J. ZENITH ELECTRIC CO 272 
UNISTRUT PRODUCTS CO. 842 152 W. Walton St. 
933 West Washington Blvd. WAUGH ENGINEERING CO. 560 Chicago 10, Il. 
Chicago 7, Il. aaah ams | —-- 
om Soe ZERO-MAX CO., THE 678 
UNITED AIR LINES 1 1900 Lyndale Ave., South 
36 South Wabash Ave. WELCH, W. M. MANUFACTURING CO. 308 Minneapolis 5, Minn. 
Chicago 3, Ill. 1515 Sedgwick St. 
Chicago 10, Ill. 
UNITED STATES GAUGE DIV. 
AMERICAN MACHINE G METALS, INC. 546 WEST INSTRUMENT CORP. 324 ’ ° ° 
Sellersville, P Chicago 41M Don’t Miss — Special Show- 
ellersville, Pa. icago 41, Ill. ° ° ° 
ing ISA Technical Movies 
VAN PRODUCTS CO. 673 WESTON INSTRUMENTS, DAYSTROM, INC 403 “ nei _ »? 
5755 Swanville Rd. 614 Frelinghuysen Ave. Principles of Frequency Response 
Erie, Pa. Newark 12, N. J. Monday through Thursday: 
1 pm, 4 pm, 7 pm, 9 pm 
VAPOR RECOVERY SYSTEMS CO. 312 WESTRONICS, INC. 740 Wednesday: 1 pm and 4 pm only 


3605 McCart Street 
Fort Worth 10, Texas 


2820 N. Alameda 
Compton, Calif. “Principles of Automctic Control” 
Monday through Thursday 
2 pm and 8 pm 


Wednesday: 2 pm only 


WHEELCO INSTRUMENTS DIV. 
BARBER-COLMAN CO. 718, 722 
1800 Rock St. 
Rockford, tl. 


VARIAN ASSOCIATES. INSTRUMENT DIV. 
AND VACUUM PRODUCTS GROUP 133 
611 ——— 
Palo Alto, Calif. - , 
; (No Admission Charge) 
WHEELER, C. H. MANUFACTURING CO 991 ISA Booth—Registration Area 
19th & Lehigh Ave. Amphitheater 
Philadelphia 32, Pa. 


VEEDER-ROOT, INC. 355 
70 Sargeant St. 
Hartford 2, Conn. 














A complete line of pH meters incorporating modern electronic tubes and circuits, 
simple in operction and maintenance, featuring sealed amplifier plug-in units. 


MODEL 85 


ith 


, © Single range 0-14, scale length 5%”, readable to 0.03 pH unit. 

- * Only 3 batteries, standard radio type, 2,000 hours of service. 
_ © Available with carrying frame for instrument, beakers, bottles. 
| White for Bulletin 2118 $195.— 


oe MODEL 125 
Ry _ All prices of glass electrode and calomel electrode, 
= er coml ¢ | electrode > 


(probe) 


See also Bulletin #138 on pH Meter Tester Mod. 25 for checking the performance 
of pH meters without electrodes or buffers, applicable to pH meters of any make. 


PHOTOVOLT 


CIRCLE NO. 226 ON PAGE 217 13] 


$68.— 


Cor POs At Vee 


MODEL 115 
95 MADISON AVENUE, N.Y. 16, N. Y. 
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ANOTHER 
FIRST 
FROM 
BROOKS 


STRAIGHT-THRU 


FLOW 
ROTAMETER- 


TRANSMITTER 





This is the rotameter-transmitter for all your tough fluid metering jobs. Slurries, still bottoms, 
Bunker oils, pthalic anhydrides, tall-oil compounds—you name it. Brooks’ new armored Model 
3611-MPTX with straight-thru flow has no pockets or elbows to gum-up the works. Use it for 
pneumatic transmission, electric transmission, or integration. However you use it, you can count 
on dependable operation always: Brooks’ unique magnetic position converter sees to that. No 
blue-sky promises, these are claims we can prove. And we will—just visit our display at the 
ISA: Booth No. 342-443. 





BROOKS 


ROTAMETER COMPANY 


959 T STREET 
LANSDALE ¢ PENNSYLVANIA 











CIRCLE NO. 225 ON PAGE 217 ISA Journal 





ids hae ake he lcs hechest. | 


pee ell eed et eet et Po ee 


tt A in Set ee oe bee eet ee PO ees 


es nF es ee ee eed ed ed et es ed ed ed ns 





es 


> EXHIBIT BUYERS GUIDE 





FOR PRODUCTS AND SERVICES IN 14th ANNUAL ISA SHOW 





ACCELEROMETERS 


B & F Instruments, Inc. ....... 

















Giannini Controls Corp. -... 712 
Kistler Instrument Corp. -..... 352 
Massa Div., Cohu Electron -s 751 
Pace Engineering Co. ..... 833 
Statham Instruments, Inc. 747 
AIR COMPRESSORS 
Ae TE. oi: 
AIRCRAFT INSTRUMENTS 
Airpax Electronics, Inc. .......................-.--- 142 
B&H Instrument Co., Inc. .. 847 
Consolidated Controls ‘Corp. . 155 
ne eek, SaaS 403 
Eagle Signal Co. 336 
Fairchild J OE OS eee 113 
Hickok Electrical Instrument Co. ........ 432 
Potter Aeronautical Corp. -........... ... 650 
Trans-Sonics, Inc. ..................... seiahone ae 
United States Gauge Div. ...................... 46 
AIRCRAFT TEST EQUIPMENT 
Airpax Electronics, Inc. ..... . 142 
Barton Instrument Corp. -........................ = 


Brooks Rotameter Co. ........... 
Control Panel Corp. 
Decker Corp. 









Electro a, Inc. ies 4 
ee Scientific Instrument Co. .......... 634 
Hickok Electrical Instrument Co. ....... 432 
Ideal-Aerosmith, Inc’. ..................-.-----------= 103 
Thermo Electric _ ~ eee 
United States Gauge _ intense a 
Warren En ogy ee one —_ 
White, S. S., Ind OS « sedsdniouts 865 


AIR DRYERS, FILTERS, CLEANERS 


Air-Shields, Inc. 
| er 516 






Hankison “e. RE TTE eS 
Kemp, C. M. anufacturing Co. .. 
Mine Safety +) . “tgunens eee 


. §, | |, .. Spiess 673 
ALARMS 
Badger Meter Mfg. Co. ............... 651 


Brooks Rotameter Co. .. 
Burling Instrument Co. 336 
Davis Instruments 469 
Edison, Thomas A,. Industries . 491 
Electro Devices, Inc. .. 
Ellison Draft Gage Co., “Inc. 871 
Foxboro Co., is 618 
Hanson-Gorrill- Srien, ‘Inc. 66 
Hastings-Raydist, Inc. 116 
Mine fet Appliances Co. 
Moore Products Co. 105 
Norwood Controls-American Stand. = 
369 
350 
525 
885 
546 
440 


Panellit, Inc. 
Ohmart Corp. . 

Scam Instrument 260 Pae.” 
Thermo Electric Co a 
erman Engineering Co 
United States Gauge Di 
Yarnall-Waring Co. ............. 


ALLOYS 
ES eee nee seceeee SRO 
(eee 645 
AMPLIFIERS 
Acton Laboratories, Inc. ............ 779 
Airpax Electronics, Inc. ........... 142 
Belock a: 160 
Blonder-Tongue Laboratories, Inc. .. 657 
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om Electronics & Instruments ..... 427 
onsolidated Controls Corp. .................. 755 
Beamer 7 7 —.. 
e 
Electric Ps ‘orp. 
Electro eo Inc. vlan 
ne ang Packard = Sy = a - = 
ughes Produc ughes ircraft Co... 
Kin Tel, Cohu "hheotion ectronics, Inc. 124 
Massa Div., Cohu Electronics Inc... 751 
Millivac Instruments Div., Cones anual 
og Honeywell ...... : .. 404 
Moseley. Mt 121 
Offner yy RAE Inc. it ~ 739 
van Engineering Co. . “at oe 
pH kh. — We me RPTL = 
Poe sthwestern Industrial Electronics. 862 
Sta Ee 747 
Texas —y 3 ~~. \ Sea 275 
Thermo Electric Co., Inc LES 
Video eeeetents Co., Inc. onan ee 
Welch, W. M. Manufacturing ‘Co. . .. 308 
ANALYZERS, GAS & STREAM 
Analytic Sys Pe .. $33 
Bacharach ‘dustrial “Instrument | Co. .. 362 
Bailey Meter — eB Ey 102 
Davis Instruments —............. Te 
Ellison Draft Gage Co., Inc. 871 
Engelhard Industries, inc. - 
Gow-Mac Instrument Co. . 778 
Greenbrier Instruments, Inc. ; .. 469 
io Gan Instruments ... laude ... 661 
—e AE DOLE olakeiinicm 
Retrial Instrument Corp. : .. 244 
Leeds & Northrup Co. .. 344 
Og. ae -.... 548 
Mine Safety A pliances Ca .. .... 604 
Permutit Co., The ...... .... 576 


Precision Scientific Development Co. ... 775 
Scientific & Process, kman 446 
Technicon Controls, Inc. ..... — 


ANALYZERS, PROCESS 


CHARACTERISTICS 

Analytic Systems Co. . 533 
Bacharach Industrial Instrument Co... 362 
oe strom Systems, Daystrom, Inc. . 411 

ikainen Instrumen . .. 661 
Industrial Nucleonics Corp. .. 703 
Instruments, Inc. ... ! .. 457 
Leeds & Northrup Co. 344 
Milton Roy Co. 548 
Mine Safety Appliances Co. . 604 
Precision Scientific Development Co..... 775 
Quarie Controllers 822 
Scientific & Process Div., Beckman 446 
Technicon Controls, Inc. . 821 

ANEMOMETERS 


oo 
— 
- 


Aero Research Instrument Co. 
Bacharach Industrial Instrument Co. .. 362 
Dwyer, F. W. Manufacturing Co. 306 
Gow-Mac Instrument Co. 

Illinois Testing Laboratories, Inc. 
Potter Aeronautical Corp. 


823 


ANNUNCIATORS 


Electro Devices, Inc. 
Panellit, Inc. 

Scam Instrument Corp. 
Tigerman Engineering Co. 


BSE 


AUTOMOTIVE TEST INSTRUMENTS 
Bacharach Industrial Instrument Co. . 362 


Hickok Electrical Instrument Co. 432 
Kistler Instrument Corp. . 352 
Moore Products Co. 105 
Permutit Co. 576 
Simpson Electric Co. 185 


BALANCING MACHINES 


} rnned Corp. 106 
nametrics Co: - 170 
ckok Electrical Instrument Co. . 432 


BAROMETERS 


Bacharach Industrial Instrument Co. 
Dynametrics Cor; 

Ideal-Aerosmith, x 5; 

Uehling Instrument Co. 

Wallace wr Tiernan, Inc. 

Welch, . M. Manufacturing Co. 


BATTERIES 

Burgess Battery Co., Servel, Inc. 
Hamilton Watc ‘0. = P 
National Carbon Co., 


BATTERY CHARGERS 


Automatic Switch Co. . 


BEARINGS 


Landis & Gyr, Inc. 
PIC Design Corp. 


BELLOWS 


Barton Instrument Cup. 
Flexonics Corp. ; 

PIC Design Corp. 
Robertshaw-Fulton Controls Co. 


BORESCOPES 


Borescope Div., American Cystoscope 


BRIDGES, ELECTRICAL 


Associated Research, Inc. . 

B & F Instruments, Inc. 

Century Electronics & Instruments 
Electro-Measurements, Inc. 

Gerber Scientific Instrument Co. 
Gray Instrument Co. 

Industrial Instruments, Inc. 
Leeds & Northrup Co. 

Millivac Instruments, Cohu 
Minneapolis-Honeywell 
Ridgway Engineering, Inc. 
Video instruments Co., Inc. 


CABINETS AND CASES 


Control Panel Corp. 

Eclipse Fuel Engineering Co 
Elgin Metalformers Corp. 
Grand Sliding Mechanisms, Inc 
P-W Industries, Inc. 


CABLE AND ASSEMBLIES 


AMP, Inc. 


Crescent Insulated Wire & Cable Co. 


Eagle Signal Co. 
International Resistance Co. 
Pacific Automation Products, Inc. 
Panduit Corp. 

Pyro-Electric, Inc 


Smith, E. C. Manufacturing Co., Inc. . 


Thermo Electric Co., Inc. 


CALIBRATING EQUIPMENT 


Ampex Corp., Instrumentation Div. 
B & F Instruments, Inc. 

Cox Instruments, Nankervis Co. 
Daystrom-Weston 

Dynametrics .. 

Electro Instruments, Inc 

Pace Engineering Co. 

Pivan Engineering Co. 

Simpson Electric Co. 

Steel City Testing Machines, Inc. 
Thermo Electric Co., Inc. 
Trans-Sonics, Inc. 

Video Instruments Co., Inc. 
Wallace & Tiernan, Inc. 


Union Carbide __ 


. 610 
30 


suBesk 


abe 


219 
. 671 


671 


133 














From: small single tube 
standard manometers 
with scale heights from 


6” to 100”... 


To: large multiple 
photopanel units 
providing maximum 
utility in 





ISA SHOW 


Booth No. 170 minimum space... 








DYNAMETRICS MANOMETERS 
FOR EVERY PURPOSE 


Dynametrics provides a wide range of standard inexpensive pressure measuring 
insiruments designed for a variety of laboratory, testing, and industrial uses 
where accuracy is a primary consideration. 

These instruments incorporate all the precision standards required in the 
laboratory, yet are built to withstand the unavoidably rough handling of in- 
dustrial application. With Dynametrics Manometers, a high degree of ac- 
curacy and reproducibility of process conditions can be achieved — at a 
significantly low cost. Special panels and test stands can be made to meet 








your requirements. 


2 New Manometers Uniquely Compatible with 
Every Manometer Fluid... Wetted Parts Consist 
of Pyrex, Stainless Steel, Non-deteriorating Seals 


MODEL S MANOMETER 


Available in 13 scale heights 
from 6” to 100”, this low-cost 
precision built instrument per- 
mits accurate pressure measure- 
ment in a variety of industrial 
applications. Seals and wetted 
parts will not corrode in the 
presence of mercury, water, TBE, 
or hydrocarbon-based fluids. 
Model S is lightweight, rugged, 
and portable, permitting it to 
be taken right to the job. 








MODEL U MANOMETER 


Designed for accurate measure- 
ment of differential pressures at 
low cost. Available in 8 models 
with scale heights from +3” 
to +25”, this inexpensive, rug- 
gedly built instrument is appli- 
cable to many uses in plant or 
field. Can be used with all 
manometer fluids. Corrosive flu- 
ids will not harm seals or wet- 
ted parts. Model U is portable 
and quickly put into operation. 


Write for “Manometers — theory and application” 


DYNAMETRICS CORPORATION 


Northwest Industrial Park ® Dept. 12 © Burlington, Massachusetts 
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CALORIMETERS 


Ellison Draft Gage Co., Inc. 


CAMERAS 


Beckman & Whitley, Inc. 
Benson-Lehner Corp. 
Dage Television 

Heitz, Karl Inc. 
Hewlett-Packard Co. 
Polaroid Corp. 
Tektronix, Inc. 


“CAPACITORS 


Electro-Measurements, Inc. 
Erie Resistor Corp. 


Hughes Products, Hughes Aircraft Co. b. 


Stevens-Arnold, Inc. 


CHARTS AND RECORD PAPER 


Foxboro Co. 

Ludlow Papers, Inc. 

Massa Div., Cohu Electronics, Inc. 
Minneapolis-Honeywell 

Technical Sales Corp. 

Texas Instruments, Inc. 


CHOPPERS & CURRENT BREAKERS 


Airpax Electronics, Inc. 

Automatic Switch Co. 

Buchanan Electrical Products Corp. 
Millivac Instruments, Cohu 
Stevens-Arnold, Inc. 


CIRCUITS, PRINTED 


Belock Instrument Corp. 
Computer Operations, Aeronutronic 
Plug-In Instruments, Inc. 


CIRCUIT TESTERS 


AMP, Inc. 

Ampex Corp., Instrumentation Div. 
Associated Research, Inc. 
Daystrom-Weston 

Electro Instruments, Inc. 

Hickok Electrical Instrument Co. 
Industrial Instruments, Inc. 
North Electric Co. 

Simpson Electric Co. 

Sticht, Herman H. Co., Inc. 
United States Gauge Div. 


CLEANING AGENTS 


duPont, E. I. de Nemours & Co. 


CLOCKS & CLOCK WORKS 


Dymec, Inc. 

Eiectro Instruments, Inc. 
Hamilton Watch Co. 

Hansen Manufacturing Co., Inc. 
Lux Clock Manufacturing Co., Inc. 
Precision Products, Inc. 


CLUTCHES AND BRAKES 


Dynamic Gear Co., Inc. 
Lear, Inc. 
Simplatrol Products Corp. 


COILS 


Bishop, J. & Co. 


COLORIMETERS 


Hallikainen Instruments 

Milton Roy Co. 

Scientific & Process Div., Eeckman 
Technicon Controls, Inc. 
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COMBUSTION INSTRUMENTS & 
CONTROLS 


Bacharach —y pce Instrument Co. 
Pemey Meter C 

- ¥. Fuel Engineering Co. 

Controls 

Seacull Controls Co. 
Hagan Chemicals & Controls, “Inc. 
Instruments, c. ; 
Mine Safety Appliances Co. 
Partlow Corp. ..... 
Photomation, Inc. 
Protection Controls, Inc. 
Republic Flow Meters Co. 
Uehling Instrument Co. 


COMMUNICATIONS 


Decker Corp. 
Friden, Inc. . 
North Electric Co. 
Norwood Controls 
Times Facsimile Corp., Litton 


COMPUTERS, ANALOG 


Airpax Electronics, Inc. 

Belock Instrument Corp. 

Bristol Co. 

Electro-Measurements, Inc. 
Electronic Associates, Inc. 

GPE Controls, Inc. 

Leeds & Northrup 
Minneapolis-Honeywell 
Southwestern Industrial Electronics 


a giant step forward in accurate pressure measurement . . . 


| 
x: NEW! PRIMARY PRESSURE STANDARD 
1S features cyclic bi-directional rotation 




































INSTRUMENT 
BEING 
CALIBRATED 










































COMPUTERS, CONTROL 


Bendix Computer Div. 

Daystrom Systems, Daystrom, Inc. 
Electronic Associates, Inc. 

GPE Controls, Inc. 

Genesys Corp. 

Hagan Chemicals & Controls, Inc. 
Leeds & Northrup Co. 

Panellit, Inc. 

Republic Flow Meters Co. 
Scientific & Process Div., Beckman 
Systron Corp 

Thompson- «is Wooldridge Products 


COMPUTERS, DIGITAL 


Autonetics, North American Aviation 
Bendix Computer, Bendix Avation 
Burroughs Corp., ElectroData Div. 
Daystrom Systems, Daystrom, Inc. 
GPE Controls 

Genesys Corp. . 

Leeds & Northrup Co. 

Panellit, Inc. 

Royal McBee Corporation 

Systron Corp. 
Thompson-Ramo-Wooldridge Products 


COMPUTERS, 
SPECIAL PURPOSE 


Computer Operations, Aeronutronic 
Daystrom Systems, Daystrom, Inc. 
Eagle Signal Co. 

Electronic Associates, Inc. 

Epsco, Inc. 

GPE Controls 

Genesys Corp. 

North Electric Co. 

Plug-In Instruments, Inc. 
Southwestern Industrial Electronics 
Systron Corp. 


Taylor Instrument Companies 


COMPUTER TEST EQUIPMENT 


Inc. 





Daystrom Systems, Daystrom, 
Electro Instruments, Inc. 
Epsco, Inc. 

Hickok Electrical Instrument Co. 


CONDUCTIVITY INSTRUMENTS 


Fischer & Porter Co. 
Foxboro Co. 

Industrial Instruments, Inc. 
Teeds & Northrup Co. 


Sticht, Herman H. Co., Inc. 
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Dynametrics Primary Pressure 
Standard meosures pressures from 





















































- 0.2 psi absolute to 500.0 psi 
17 wer ISA SHOW 
260 Booth No. 170 
169 : 
Re With the Dynametrics Primary Pressure Standard, calibration is achieved 
sai by simply balancing known weights applied to a known area against an air pres- 
166 sure system that is common to both the instrument under test and the Primary 
243 | Pressure Standard. Any pressure measuring instrument can be calibrated from 
0.2 psi absolute to 500.0 psi gauge with a measuring accuracy of 0.015% of range. 
The newly developed Dynametrics Primary Pressure Standard provides exclusive 
551 cyclic bi-directional rotation of the cylinder to average out rotational lift error 
= due to helical orifice effect, minimize friction, and eliminate eccentric force appli- 
411 cation to piston-weight unit. Accuracy is further assured by maintaining micro- 
p34 inch tolerances in the production of weight sets and piston-cylinder assemblies. 
as Power requirements are 105-124 volts, 60 cps, 12.5 watts. 
752 
166 
243 FEATURES 
@ Four pressure ranges @ Three leveling screws and bubble 
0.2-15 psi (increments of 0.1 psi} level for easy leveling. 
0.5-50 psi (increments of 0.5 psi) @ Built-in pressure bleed valve. 
aa a caesar a 4 a ® Self-contained, convenient  fil- 
541 P P tered pressure source provides 
= @ Pressure connection to bell jar cham- up to 15 psi. 
303 ber allows use of any reference pres- @ Two pressure connections to the 
573 sure from zero te one atmosphere measuring chamber for con- 
oeF absolute. venience. 
818 
766 
862 
= PRICE 
444 Basic Unit, Model PPS-500 $695.00 


573 
432 





Either Low- or High-Range Piston-Cylinder Assembly 350.00 


Unit Weight Set, or 5X Weight Set 
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350.00 
$1395.00 


Northwest Industrial Park ® Dept. 12 © Burlington, Massachusetts 
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UNITED AIR LINES 


iS 


g * 
UNITED 
AIR LINES 


® 


OFFICIAL AIR LINE 


Contact us at booth #1 in the Registration Area for infor- 





® 





mation and assistance with your passenger travel and air 


freight requirements, or Phone Financial 6-5700 
































ALLISON 


VARIABLE ion  ~emnie 
FILTERS 
SPECIFICATIONS 


Proved dependable 


° pe from 1 I 
in years of service* © Frequency range from 15 cycles te 


10,080 cycles 


Allison Continuously Variable Passive © Designed for use in 600 ohm circuit 
Network Audio Frequency Filters have 
been in constant use for a wide range 
of laboratory and production applica- 
tions for nearly a decade. Their relia- 
bility through years of service and their 
high performance characteristics have 
led to improved operations and to the 
development of many valuable new 
applications. 


SCENES FERRETS Pe 5 RR 3 


© Passive network © No power supply 


© Low loss — approximately 2db 
in pass band 


© Plug-in or built-in input-output trans- 
formers available for other impedances 


© Attenuation rate —30 db per octave 
© Size—14” high, 7” deep, 5%” wide 
e@ Weight —20 pounds. Fully portable 
© Model 2AR, rack panel also available 


Allison Filters have no vacuum tubes; 
no power supply; a wide dynamic range; 
low level or high level operation; low 
pass, high pass, or band pass; and no 
ringing effect. 





© Basic price for Model 2A— 
$445.00 F.0.B. 








*K Allison Variable Filters have been used time and 
time again by such firms as Armour Research Foun- 
dation ot Miinols Institute of Technology, Chicago, A Allison Laboratories, inc. 
Beil Telephone laa ee cs 14185 E. SKYLINE DRIVE + LA PUENTE, CALIFORNIA 


Write for Engineering Bulletin with complete technical data. 


A/LISOM, 
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> BUYERS GUIDE 


CONNECTORS, PLUGS, JACKS, 
SOCKETS 





AMP, Inc. ........ 
Slender: Henaus Laboratories, Inc. ...... 657 
Buchanan Electrical Products Corp. .... 
Crawford Fitting Co. 
Dialight Corp. 
North Electric Co. 
Smith, E. C. eee OF Co., Inc. .... 770 





Superior Electric Co. a. 401 
Thermo Electric Co., Inc. ........................ 585 
CONTACTS 
Automatic Switch Co. . i SS 
Engelhard Industries, Gea .... 140 
North Electric Co. ................. ee Se 818 
CONTROLLERS, ELECTRIC & 
ELECTRONIC 
Assembly Products, Inc. ........................-.. Tl 
Automatic Switch Co. -~.......... ieee 
Bailey Meter Co. . — 
Barber-Colman Co., “Wheelco’ .. 718 
Bristol Co. ........... ... 420 
Conoflow Corp. | e uiadea 
Consolidated Controls PI, ccsscieniecnesigee 
Control Panel Corp 825 
Dayutsens-Weston daiee cieiiecisttiaipoentei 403 
—_ Controls . . 590 

apar Corp iseeastincateenetiaa 
Electric Regulator “Corp. ee snondicipaeaiie, a 
Fischer & Porter Co. . : 501 
Fisher Governor Co. ..... anseepocieapptnasess GEE 
Foxboro Co. eae nusadlenslia tains 
GPE Controls, Inc. ‘ * ’ 617 
General Controls Co. 640 
Hagan Chemicals & Controls, Inc. . 169 
ee Se Inc. . : 116 
Hot Spot Detector, Inc. 145 


Illinois Testing Laboratories, Inc. 534 
Industrial Instruments, Inc. 529 
Leeds & Northrup Co. .. 344 
Manning, Maxwell, & Moore ... 603 
Milton Roy Co. ; ee 
Minneapolis-Honeywell 404 
Norwood Controls be 3 


Partlow Corp. : 
Pivan Engineering Co. - 745 
Plug-In Instruments, Inc. 766 
Research, Inc. .... 268 
Robertshaw-Fulton Controls Co. .. 343 
Superior Electric Co., The .. cosesece 
Swartwout . — 
Taylor Instrument Companies . 444 
Thermo Electric Co., . 525 
West Instrument Corp. . 324 
Zenith Electric Co. ............ - 


CONTROLLERS, HYDRAULIC 


Consolidated Controls Corp. . aiid 755 
Fisher Governor Co. a 
EOS” — 617 
General Controls Co. ............... ... 640 
Kieley & Mueller, Inc. .. . 613 
Robertshaw-Fulton Controls Co. 343 


CONTROLLERS, MECHANICAL 


Black, Sivalls & Bryson, Inc. . 538 
Counter & Control Corp. ..... 655 
Daystrom-Weston ........ 403 
General Controls Co. .. ... 640 
Kieley & Mueller, Inc. 613 
Minneapolis-Honeywell 404 
Partlow an inaeieaan .. 854 
Robertshaw-Fulton Controls Co. 343 


CONTROLLERS, PNEUMATIC 


Bailey Meter Co. 102 
Barton Instrument Corp. 610 
Black, Sivalls & Bryson, Inc. 538 
Bristol Co. 420 
Control Panel Corp. . is 825 
Daystrom-Weston . 403 
Fischer & Porter Co. 501 
Fisher Governor Co. 210 
Foxboro Co., The . .. 618 
General Controls Co. .. ... 640 
pS toning 3 Scientific Instrument Co. . 634 

ys Corp S . 393 
Taesl- Koptenii, ae 103 
Kieley & Mueller, Inc. .... 613 
Mason-Neilan, Worthington Corp. . 416 
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Minneapolis-Honeywell ............ 404 
Moore Products Co. ....... 105 

Oy eee eee sesthicinieg a 
Republic Flow oo . 521 
Research Controls, Inc. .. 374 
Robertshaw-Fulton Controls Co. 343 
tone Instrument Companies . 444 

United States Gauge Div. 546 
Warren Engineering Co. .......... . 845 


CONVERTERS, ANALOG TO DIGITAL 


Benson-Lehner Corp. ................ ae 
Consolidated Controls Corp. . . 755 
Consolidated Systems Corp . 314 
Daystrom - gemma ‘Daystrom, Inc. ..... 411 
nyenee. Ms wcconstive . 125 
apar Corp . 152 
Elects Reguistor’ Corp. : ni 
Electro Instruments, Inc. ............... . 850 
Electronic Associates, Inc. . : .. 303 
ERS . 573 

ischer & Porter Co. 501 
Hagan Chemicals & Controls, Inc. . 169 
Non-Linear Systems, Inc. acs 
Norwood Controls 590 
Pivan — 7: Co. ; : . 745 
Swartwout ........ ; . 307 
Systron Corp. . 166 
aylor Instrument Companies . 444 


CONVERTERS, DIGITAL TO ANALOG 


Benson-Lehner Corp. 206 
Cox Instruments, G. L. Nankervis Co... 704 
Daystrom Systems, Daystrom, Inc. . 411 
Electric Regulator Corp. . 164 
Electro Instruments, Inc. . 850 
Electronic Associates, Inc. 303 
Bi ensctteens onan 573 
erber Scientific Instrument Co. 634 
Mosel yt Co. . 121 
Pivan gineering Co. . 745 
Potter Aeronautical dontemnt 650 
Systron Corp. ..... 166 
CONVERTERS, ELECTRIC 
Airpax Electronics, Inc. 142 
Carter Motor Co. a 154 
Electronic Associates, Inc. .. 303 
Gerber Scientific Instrument Co. 634 
Swartwout 307 
CONVERTERS, TAPE & CARD 
Benson-Lehner Corp. ; 206 
Electro Instruments, Inc. 850 
CONVEYOR CONTROLS 
Photomation 882 
COUNTERS 
Counter and Control Corp. 655 
Durant Manufacturing Co. 817 
Dymec, Inc. ; 125 
Dynapar Corp. 152 
Eagle Signal Co. 336 
Epsco, Inc. 573 
Erie Pacific, ‘Erie Resistor ... 789 
Fischer & Porter Co. 501 
General Controls Co 640 
Hewlett-Packard Co. 129 
Landis & Gyr, Inc. 219 
Pivan Engineering Co. 745 
Ridgway Engineering, Inc. 896 
Systron Cerp. 166 
Telecomputing Corp., Data Instrument 302 
Veeder-Root, Inc. 355 
CRYSTALS 


Hughes Products, Hughes Aircraft Co. 765 


CURRENT INSTRUMENTS 


Assembly Products, Inc. 711 
Associated Research, Inc. 118 
Electric Regulator Corp. 164 
Hewlett-Packard Co. . 129 
Hickok Electrical Instrument Co. . 432 
Leeds & Northrup Co. 344 
Millivac Instruments Div., Cohu 751 
Non-Linear Systems, Inc. 709 
Simpson Electric Co. 185 
Technique Associates 250 
Yokcgawa Electric Works, Inc. 555 






You Get 


| COMPLETE 
PROTECTION 


with 
JERGUSON 
TRUSCALE 


Remote Reading 


GAGES 


Truscale shows 





ACCURATE 
Liquid Level 
(to V2 of 1 % of scale) ‘1 
and 


REPEATS, REPEATS, 
REPEATS, REPEATS, 
REPEATS, REPEATS, 
in up to6 

auxiliary locations 
with Truscale 
Repeaters (miniature 
copies of Truscale) 
Convex Scale . . . full 
180° visibility. 

Get complete protection for 
your valuable boilers and 
tanks. Ask for Truscale Cat- 
alog showing Standard, In- 


clined and Red Flasher 
Truscales in all WSP. 





Gages and Volves for the 
Observation so Liquids ond Levels 
JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass. 

Offices in Major Cities 
Bolley Meters & Controls, itd., London, Eng. 
Controle Bailey, Poris, France 


SEE BOOTH 512—ISA SHOW 
CIRCLE NO. 221 ON PAGE 217 
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GRAY 


INSTRUMENTS 
ACCURACY™ 


ELECTRICAL anatase 


R-1105 Guarded Wheatstone Bridge 
Range 0.1 to 1,111 Megohms. 
Accuracy + (.05% + .001 Ohm) 

Up to 100 Megohms 
Rack or Box Mounted 


E-1028 Precision Limit Bridge 
Range 0.1 to 111 Megohms 
6 Limits + & — .05/.1/.25/.5/1/2/5/10/20 
Can also be used as Wheatstone Bridge 
Accuracy + (.05% + .001 Ohm) to 
10 Megohms 


E-2582 Synchro Bridge 
Accuracy + 10 Sec. of Arc. 
242°, 5°, 10° & 15° Intervals 


POTENTIOMETERS, LABORATORY & PORTABLE 
WHITE, MICRO-VOLT POTENTIOMETER 
BROOKS DEFLECTION POTENTIOMETER 

RESISTANCE STANDARDS & BOXES 
BRIDGES, WHEATSTONE, KELVIN 
ANTHONY, AND MUELLER BRIDGES 
VOLTAGE DIVIDERS 


Booth 360, 1.S.A. Show 


(3 R f y INSTRUMENT CO. 


ANDALUSIA PA. 








MOBILE-IZE YOUR 
ELECTRONIC EQUIPMENT 





INSTRUMENT CARRIER MODEL MC-1 
Decks with black ribbed rubber. 


‘PRICE fo]. | Sa atv s- Pele ese lalel-laeDy 


With Formica Top and rubber lower deck add $5.75 (optiond 
Seth ints Catenien 200 8 : 


TECHNIBILT 
CORPORATION 


Aire AY, GLENDALE 1, CALIFORNIA 

















448 MILL RD. 
CIRCLE NO. 220 ON PAGE 217 
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from the NEW Source of fine specialty Motors 


Carter 


UNIVERSAL AC/DC MOTOR 


Engineered to highest standards. Precision die cast con- 
struction. Lifetime lubricated sealed bali bearings. Line-o- 
life brushes for exceptional performance. Speed governed 
and geared motors also available. 


10 MODELS AVAILABLE — FAST DELIVERY 


HP range 1/10 to 1/35. 3600 to 10000 r.p.m. 12v to 220v. 
Universal, shunt, and series models. Overall size 4%” x 356" 
x 33/8” high. Can be modified to your specifications. 30 
day shipment. Sales offices in principal cities. 
Write for Specification Sheet 
VISIT L.S.A. BOOTH 154 


Carter Motor Company 


2714 W. George St. © Chicago 18, illinois 


Large Enough to Serve You ...Small Enough to Want Tol 


4 
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DATA PROCESSING EQUIPMENT 


Ampex Corp., Instrumentation Div. .... 
B & F Instruments, Inc. ... me 
Bailey Meter Co. ... 
Bendix Computer Div. ........ 
Benson-Lehner Corp. ..... 
Bourns, Inc. re 
Burroughs Corp., ElectroData Div. .... 
Computer Operations, Aeronutronic .... 
Consolidated Controls Corp. 
Consolidated Electrodynamics Corp. 
Control Panel Corp 
Daystrom Systems, Daystrom, “Inc. 
Dymec, Inc. ; 

Dynapar Corp. 
Electro Devices, Inc. .. 

Electro Instruments, Inc. 
Electronic Associates, Inc. 
Ferranti Electric, Inc. 

Fischer & Porter Co. 

Friden, Inc. ....... 

GPE Controls, Inc. 

Gerber Scientific Instrument Co. 
Hagan Chemicals & Controls, Inc. 
Hanson-Gorrill-Brian, Inc. : 
Hewlett-Packard Co. ; 

Leeds & Northrup Co. 
Minneapolis-Honeywell 

Moeller Instrument Co. 

Monroe Calculating Machine Co., 
Moseley, F. L. Co. 

National Casn Register Co. 

North Electric Co. 

Panellit, Inc. 

Royal McBee Corporation 
Sanborn Co. 

Scientific & Process Div., Beckman . 
Systron Corp. 

taylor Instrument Companies 
Telecomputing Corp., Data Instrument 
Thompson-Ramo- Wooldridge Products 
Times Facsimile, Litton Ind. 

Vapor Recovery Systems Co. 





Inc... 


DELAY LINES & RELAYS 


Cramer Controls Corp. 
Engelhard Industries, Inc. 
Ferranti Electric, Inc. 


DENSITY INSTRUMENTS 


Daystrom-Weston 

Industrial Nucleonics Corp. 
Instruments, Inc. 

Meriam Instrument Co. 

Ohmart Corp. 

Potter Aeronautical Corp. 
Technicon Controls, Inc. 

Welch, W. M. Manufacturing Co. 


DIFFERENTIAL PRESSURE 
INSTRUMENTS 


Bacharach Industrial Instrument Co. 
Bailey Meter Co. 
Barton Instrument Corp. 

urns, Inc. 
Bristol Co. 
Consolidated Controls Pere. 
Dahl, George W. Co., 
Decker Corp. . 
Dwyer, F. W. Manufacturing Co. 
Dynamic Instrument Co., Inc. 
Ellison Draft Gage Co., Inc. 
Fairchild Controls Corp. 
Foxboro Co. 
GPE Controls, Inc. 
General Controls Co. 
Hastings-Raydist, Inc. 
Hzys Corp. 
” sal-Aerosmith, Inc. 
mistler Instrument Corp. 
Manning, Maxwell, & Moore 
Mason-Neilan, Worthington Corp. 
Meriam Instrument Co. 
Minneapolis-Honeywell 
Moeller Instrument Co., 
Moore Products Co. 
Norwood Controls 
Pace Engineering Co. 
Republic Flow Meters Co. 
Swartwout 
Taylor Instrument Companies 
Trans-Sonics, Inc. 
Wallace & Tiernan, Inc. 
Yarnall-Waring Co. 


Inc. 


637 
149 


440 


DIGITAL DIFFERENTIAL ANALYZERS 


Bendix Computer Div. 
Ideal-Aerosmith, Inc. 


September 1959 


220 
103 


DIGITAL READOUTS 


Airpax Electronics, Inc. ... 

& H Instrument Co., Inc. .. 
Benson-Lehner Corp. ..... 
yey moe nl Operations, Aeronutronic 
Cox Instruments Div., . Nankervis 
Durant Manufacturing Co. 
Dymec, Inc. 
Dynapar Corp 
Electro Devilen. Inc. 
Electro Instruments, Inc. 
Electronic Associates, Inc. 
Erie Pacific, Erie Resistor 
Fischer & Porter Co. 
Gerber Scientific Instrument Co. 
Kin Tel, Cohu Electronics 
Minneapolis- -Honeywell 
Non-Linear Systems, Inc. 
North Electric Co. 
Performance Measurements Co. 
Pivan Engineering Co. 
Potter Aeronautical Corp. 
ey Engineering, Inc. 

Systron Corp. . 

aylor estremant Companies 
Telecomputing Corp., Data Instrument 


DIMENSIONAL GAGES 


Decker Corp. 

Dynapar Corp. 

Electric Regulator Corp. 
Hamilton Watch Co. 
Moore Products Co. 


DISPLACEMENT INSTRUMENTS 


Decker Corp. 

Dynamic Instrument Co., 
Electric Regulator Corp. 
Instruments, Inc. 

Kieley & Mueller, Inc. 
Statham Instruments, Inc. 
Swartwout 


Inc. 


DRIVES, VARIABLE SPEED 


Acton Laboratories, Inc. 
Associated Control Equipment, Inc. 
Diamond Chain Co., 

Dynamic Gear Co., Inc. 

Zero-Max Co. 


EDUCATIONAL INSTITUTIONS 


DeVry Technical Institute 


ELECTRICAL METERS 


Airpax Electronics, Inc. 
Assembly Products, Inc. 
Associated Research, Inc. 
Crossley Associates, Inc. 
Daystrom-Weston Sls. Div. 
Electric Regulator Corp. 

Electro Instruments, Inc. 

Gray Instrument Co. 

Hagan Chemicals & Controls, Inc. 
Hickok Electrical Instrument Co 
Millivac Instruments, Cohu 
Simpson Electric Co. 

Sticht, Herman H. Co., Inc. 
Technique Associates 

Welch, W. M. Manufacturing Co. 
Yokogawa Electric Works, Inc. 


EMPLOYMENT SERVICE 


ISA Employment Service 


837 


Registration Area 


ENGINE TEST INSTRUMENTS 


Bacharach Industrial Instrument Co. 
Dynametrics Corp. 

Hickok Electrical Instrument Co. 
Ideal-Aerosmith, Inc. 

Industrial Instrument Corp. 

Kistler Instrument Corp. 

Norwood Controls 

Pace Engineering Co. 

Permutit Co. 


Potter Aeronautical Corp. 


ENVIRONMENTAL TEST EQUIPMENT 


Air-Shields, Inc. 
Belock Instrument Corp. 


835 
1€0 


Fischer & Porter Co. 

Gaertner Scientific Corp. 
Research, Inc. 
Ridgway Engineering, Inc. 


FACSIMILE EQUIPMENT 


Times Facsimile Corp., Litton 


FEEDERS 


Milton Roy Co. 


FILM COATING 


Optical Coating Laboratory, Inc. 


FILTERS, ELECTRICAL 


Blonder-Tongue Laboratories, Inc. 
Hughes Products, Hughes Aircraft Co 


FITTINGS, PIPE & TUBE 


Anderson, Greenwood & Co 
Cajon Machine Co. 

Conax Corp. 

Crawford Fitting Co. 
Dekoron Products Div 
Flexonics Corp. 

Hoke, Inc. 

Imperial Brass Mfg. Co. 
OPW-Jordan 

Truare Retaining Rings Div 
Warren Engineering Co. 


FLIGHT TEST INSTRUMENTS 


B & H Instrument Co., Inc. 
Fairchild Controls Corp. 
Ideal-Aerosmith, Inc. 

Pace Engineering Co. 
Potter Aeronautical Corp 
Rosemount Engineering Co. 


felecomputing Corp. Data Instrument ; 


Texas Instruments 
Trans-Sonics, Inc. 


FLOW METERING & CONTROL 


Anemostat Corp. of America 
Associated Control Equipment, 
Automatic Switch Co 
Badger Meter Mfg. Co 
Bailey Meter Co. 

Barton Instrument Corp 
Black, Sivalls & Bryson, Inc 
Bristol Co. 

Brooks Rotameter Co. 
Buffalo Meter Co., Inc 
Chemiquip Co. 

Consolidated Controls Corp 
Cox Instruments, G. L. Nankervis Co 
Decker Corp. 

Dymec, Inc. 

Eclipse Fuel Engineering Co 
Ellison Draft Gage Co., Inc 
Fischer & Porter Co 

Foxboro Co. 

GPE Controls, Inc. 

Hays Corp. 

Hoke, Inc. 

Kates, The W. A. Co. 

Manning. Maxwell, & Moore 
Meriam Instrument Co 
Minneapolis-Honeywell 

Moore Products Co 

Norwood Controls 

Ohmart Corp. 

Pace Engineering Co. 

Pivan Engineering Co. 

Potter Aeronautical Corp 
Republic Flow Meters Co. 
Research Controls, Inc. 

Schutte & Koerting Co 

Taylor Instrument Companies 
Technicon Controls, Inc 

Texas Instruments, Inc 
Trans-Sonics, Inc. 


Inc 


501 
873 


548 


151 


847 
113 
103 


161 
275 
117 


FORCE MEASURING INSTRUMENTS 


Cox Instruments, G. L. Nankervis Co. 704 
Dynametrics Corp. 170 
Dynamic Instrument Co)., Inc 868 
Fischer & Porter Co. 501 
Ideal-Aerosmith, Inc. 103 
Instron Engineering Corp 631 
Steel City Testing Machines, Inc 872 
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power supply 
range and balance 
calibration in one 


STRAIN 


GAGE 
MODUL 


Fully transistorized, the power su 
for either voltage or current regu 
of an internal switch. The span 
vides a choice of excitation voltag 


£ 





pply can be set 
lation by means 
adjustment pro- 
es, continuously 


variable from 0 to 15 volts. The wide range balance 
control is suitabie for use with virtually all trans- 


ducers. There is a choice of four p 
tion resistors. Excitation voltage 
voltage monitoring is provided. 


Output 
Line Regulation 
Load Regulation 


Ripple 
Noise and Hum to Ground 


Leakage Resistance 
Price 


recision calibra- 
and gage signal 


floating, 0 to 
15v at 200 ma 
better than 


0.1% 
better than 
0.1% 


less than 1 mv 
less than 10 
microvolts peak 
to peak when 
measured with 
a 350 ohm 
strain gage 
bridge 

at least 

10,000 megohms 
$145 plus 
calibration 
resistors, fob 
Santa Monica, 
Calif. 


VIDEO INSTRUMENTS CO., INC. 


3002 Pennsylvania Ave., Santa 





Monica, Calif. 


at ISA, 
visit Vi... 
booth 163 
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Welch DEMSICHEON — ooarouar 


Makes Precision Light Measurements—Quickly—Accurately 





Visit THE WELCH EXHIBIT 
BOOTH 308 


1.S.A. Instruments and Automation 
Conference and Exhibit 
Chicage—Sept. 21-25 














NO. 3830A DENSICHRON AND PROBE 





NO. 3832A REFLECTION UNIT 


e High Stability 


e Good Sensitivity 


3830A. Densichron with 
red or blue probe as desired. Each, $250.00 


3832A. Reflection Unit. Each $160.00 
Nrite for our new DENSICHRON catalog giving complete 
Jes-ription on these and many other setups and accessories 


W. M. WELCH SCIENTIFIC COMPANY 
DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
ESTABLISHED 1880 
1515 Sedgwick Street, Dept. ISA, Chicago 10, Illinois, U.S.A. 
Manufacturers of Scientific Instruments and Laboratory Apparatus 
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" ee ay 
RMAL CONDUCTINY ay 


THE <INCE iok 


GAS, ANALYS!® 


BETTER 
PRODUCT 
NEW 
LITERATURE 





NEW 
PRODUCT 
NEW SERVICE 
BULLETIN 





Matched Pairs Hot Wire Filaments (in stock) 





Detectors VPC 
®@ Hot Wire 
@ Thermistor 





T/C Cel!s--On Stream 





Temperature Regulated Cells 
@ Hot Wire —to 400°C 
@ Thermistor—to 100° C 


~ ie % 
hee TAS & 





GAS GRAND-MASTER—Portable T/C Analyzer 
Y e Amplified output for readout by Y 
RUSTRAK or ESTERLINE ANGUS recorders 





Semiconductor Special Power Supply 
for T/C Cells and VPC Detection Y 


Y @ Microdial zero control 
@ Low noise for 0-1 mv recorder readout 




















See Gow Mac new and better products at Booth No. 778 1|.S.A. Expo- 
sition or write for illustrated bulletins. Address inquiries to Dept. 1] 


GOW-MAC INSTRUMENT COMPANY 
100 KINGS ROAD, MADISON, NEW JERSEY, U.S.A. — Tel. FRontier 7-3450 
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FREQUENCY INSTRUMENTS 


Airpax Electronics, Inc. 

















my Electrical Instrument Co. 
Leeds & Northrup Co. 
Meriam Instrument Co. 
Pivan Engineering Co. 
Potter Aeronautical Corp. = 
Sticht, Herman H. Co., Inc. .................. 
Systron Corp. 166 
Times Facsimile Corp., Litton Ind. .... 


B&H Instrument Co., Inc. 847 
Blonder-Tongue Laboratories 657 
CE TI sentteriatissternteceminevsesieen .. 154 
Daystrom-Weston 403 
Dymec, Inc. 125 
Desest BIL. entsteaihens .. 152 
tric Regu. stor Corp. . 164 
Erie Pacific 2 Erie Resisto .. 789 
Gerber Scientific Instrumen .. 634 
Hewlett-Packard Co. —............... ~ 
.. 432 

.. 344 

431 





GALVANOMETERS 


Century Electronics sad Gaatremente . we 427 
Daystrom-Weston sabia .--- 403 
Hamilton Watch Co... .. 435 







Hickok Electrical Instrument Co. 


Loe Tel, Cohu Electronics .. 124 
assa Div., Cohu Electronics . 751 
Minneapolis. | ee 404 
Offner Electronics Inc. ............................. 739 
Sageee Electric Co. ..... vuceod 
Stoelting, C. H. Co. BOS, RE 829 
... 398 


GEAR ASSEMBLIES 


American Laubscher Corp. —.............. 
Belock Instrument Corp. 
Diamond Chain Co., Inc. 





ison, 
ia Clock Manufacturing Co., Inc ... 180 
C Design C — 
Precision Products, ER eo cs kame 651 


GENERATORS; PULSE, SIGNAL, 
FREQUENCY, NOISE, SWEEP, 
DELAY, FUNCTION 


Dalmotor "cnn Yuba Consolidated Ind. 670 


Dynapar —_. : . 1§2 
Electric Regu tor Corp. SARE ST 164 
Engelhard Industries, Inc. . ae 
Hewlett-Packard Co. ..... .-.. 129 

Hickok Electrical Instrument Co. _. 432 
Holtzer-Cabot, National Pneumatic Co. 368 
North Electric Co. ..... . 818 
Pivan Engineering Co. . . 145 
Simpson lectric Co. 185 
Gees Ge. ea .. 166 


GEOPHYSICAL INSTRUMENTS 


Associated Research, Inc. _........... - 2 
Benson-Lehner Corp. Se, 
Texas Instruments, Inc. .............. a oe 


GLASS, OPTICAL 


Engelhard Industries, Inc. .................. 140 
Mycalex Corp. of America .. ... 836 
GLASS, TUBING 
Engelhard Industries, Inc. ...... - . 140 
Fischer & Porter Co. 501 
Mycalex Corp. of America . .. 836 


GOVERNMENT AGENCIES 


Army Map Service ................. 380 
Business Defense Services Adminis. 284 
Corps of Engineers, U. S. Army . 478 
Diamond Ordnance Fuse tabeweiery 380 
National Bureau of Standards ...... . 173 
New Mexico Dept. of Development 841 
Office of Naval Researc 580 


Scientific, Motion ad & Photo- 
graphic Products Div. ..... 284 


September 1959 












GOVERNORS 
Consolidated Controls Corp. — 
Electric Regulator a » 9S IR 164 
Fisher Governor Co. — 
General A + aR 640 
Fy OU ee 613 
Warren Engineering ~~ 2... ... 845 
GYROS 
Belock Instrument Corp. ............ . 160 
Daystrom-Pacific, Daystrom Inc. ........ 411 
Fairchild Controls Corp. ......... SS 
Giannini Controls Corp. .................... 712 
HARDNESS TESTERS 
Precision Products, Inc. ............................ 651 
Steel City Testing Machines, Inc. ........ 872 
HARDWARE, ELECTRICAL 

AMP, Inc. 365 
Ampex Corp., Instrumentation Div 660 
Gray Instrumen ani .. 360 
7 y Semiconductor, Sperry Ra . 674 

mes Facsimile Corp., Litton Ind. 643 


HARDWARE, SPECIAL 








HEADS, READ & RECORD 
inom Corp., Ratrementation | Div. .... 660 


Benson-Lehner Corp. .. it . 206 
Consolidated Controls Corp. oe 
Minneapolis-Honeywell ..... 404 


Monroe Calculating Machine Co., Inc. 769 


HUMIDITY INSTRUMENTS 
Bacharach Industrial Instrument Co. .. 362 


Barber-Colman Co.. Wheelco 718 
General Controls Co. ... bxpenaens ee 
Hallikainen Instruments _ 661 
Illinois hi Laboratories, Inc. . 534 
Kemp, C. ufacturing Co. .. 526 
Mine Safety Appliances Co. 604 
Moeller Instrument Co., Inc. ‘ pf 


Partlow Corp. 


INDUCTANCE INSTRUMENTS 


Acton Laboratories, Inc. ................. . 779 


INFRARED INSTRUMENTS 


Analytic Systems Co. ................ . 533 
Barnes Engineering Co. . ‘ 168 
Cramer Controls Corp. 637 
Hughes Products, Hughes Aircraft Co. 765 
Leeds & Northru 344 
Mine — Ss pp! -¥ cA . . 604 
Radiation ectronics Co. .. 259 


Scientific & Process Div., Beckman 446 


INSULATORS 


Aero Research Instrument Co. 811 
Industrial Pyrometer & Supply Co. 252 


INTEGRATORS 
Airpax Electronics, Inc. . 142 
Belock Instrument Corp. 160 
Daystrom ee. Daystrom, Inc. . 411 
Daystrom- : .. 403 
Fischer & Porter Co. . D1 
GPE Controls, Inc. . 617 
Instron Engineering Corp. .. 631 
Taylor Instrument Companies 444 
JEWELS, INSTRUMENT 
American Laubscher Corp. .. 473 
Diahght Corp. ..... eee 453 
Hamilton Watch Co. .. 435 





KITS 


Bacharach Industrial Instrument Co..... = 


PIC Design Corp 


LABORATORY APPARATUS 


Air-Shields, Inc. . 

Ajusto Equipment | a... 
yan Laubscher Corp. _ 
Associated Research, - 
ey Industrial ieotrement Co..... 362 
Bishop, J. & Co. .. .. 520 
, SE: 
Brooks Rotameter Co. .......... 











Chicago Apparatus Co. .. 881 
Dynametrics Corp. .................--...---.-- non 
Engelhard Industries, Inc. ........................ 140 
ee, Scientific Corp. ................. . 873 
ro a i 
Hastings-Raydist, Inc. ese 
———— Instruments, Inc. ‘ ae a 
ot & Northrup Co. 344 
Minneapolis-Honeywell . 404 
Ridgway Engineering, Inc. ; —_— 
Rosemount ginee | eae 161 
Scientific & Process Div., Beckman ..... 446 
Steel City Testing Machines, Inc. 872 
Superior Electric Co. . 401 
Trans-Sonics, Inc. ._117 
Welch, W. M. Manufacturing Co. 308 
Yokogawa Electric Works, Inc. . . 555 
LAMPS, LIGHTS 


AMP, Inc. .......... 365 
Beckman & Whitley, Inc. . . 158 
Borescope, Amer. ystoscope Makers. 340 
Burroughs Corp., ElectroData Div. ... 828 
Dialight Corp. ......... 


LEAK DETECTORS 


Davis Instruments . . 469 
Mine Safety Ap liances Co. 604 
Potter Aeronautical Corp . . 650 
LENS 
Dialight Corp. . natibdine 453 
LEVEL INSTRUMENTS 

B & H Instrument Co., Inc. .. BAT 
Bailey Meter Co. 102 
Barton Instrument Corp. . 610 
Cash, A. W. Co. . 569 
Consolidated Controls Corp. ~- 155 
Fischer & Porter Co - 

Fisher Governor Co. 210 
Foxboro Co. 618 
Industrial Instruments Corp. 244 
Industrial Nucleonics Corp. 703 
Instruments, Inc. 457 
Jerguson Gage & Valve Co. 512 
Kieley & Mueller, Inc. 613 
Mason-Neilan, Worthington Corp. 416 
Meriam Instrument Co. . 431 
Milton Roy Co. . 548 
Moore Products Co. . 105 
Norwood Controls . 590 
Ohmart Corp. . . 369 
Republic Flow Meters Co. 521 
Rochester Manufacturing Co., Inc. 394 
Swartwout 307 
Robertshaw-Fulton Controls Co. 343 
Simpson Electric Co. . 185 
Smith, E. C. Manufacturing Co., Inc..... 770 
Taylor Instrument Companies 444 
Texas Instruments, Inc. 275 
Trimount Instrument Co. 263 
Uehling Instrument Co. 669 
Vapor Recovery Systems Co. 312 
Warren Engineering Co. 845 
Yarnall-Waring Co. 440 


LOAD INSTRUMENTS 


B&H Instrument Co., Inc. 847 
Baldwin-Lima-Hamilton Corp. 136 
Dynametrics Corp. 170 
Dynamic Instrument Co. 868 
Electric Regulator Corp. 164 
Industrial Instruments, Inc. 529 
Instron Engineering Corp. 631 
Leeds & Northrup Co. 344 
Performance Measurements Co. 231 
Simpson Electric Co. 185 
Technique Associates . 250 


MACHINES, ENGRAVING 


Green Instrument Co., Inc. 338 
New Hermes Engraving Machine Corp. 348 
14] 
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) NOW ! precise. low-cost, portable 
WAVE ANALYZER 


SIZE: 14," x 19%.” x 9%”. WEIGHT: 28 LBS. 





New TP-670 pulls out and measures wave components, 
Determines Frequency and Amplitude of 


VIBRATION — STRAIN — PRESSURE 


any mechanical, chemical, optical or other variable 
that can be converted to an electrical signal ranging 
from 20 to 20,000 cps. 


Features some of the fine precision characteristics of 
its big brother—the TP-625 Wave Analyzer System, 
now well known and highly regarded by engineers 
in testing laboratories throughout the country. 


The TP-670 measures wave components in decibels, 
in per cent of total signal, or both. Results are indi- 
cated on a calibrated attenuator and meter, and on 
a recorder if desired. 





TP-670 











See both TP-670 
and TP-625 at 
ISA — Booth 6441 


/ 


&) Developed, improved, manufactured by 


Techssical Products Company 





Write Instrument Division 
ya - 6670 Lexington Ave., Los Angeles 38 
efaiis. 


Integrity in Instruments Since 1932 
CIRCLE NO. 214 ON PAGE 217 
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A 

B 

MACHINES, METAL WORKING ; 

Ss 

Green Instrument Co. 338 Z 
Truare Retaining Rings Div. 458 

MACHINE TOOL CONTROLS 

E 

Consolidated Controls Corp. 755 C 

Control Panel Corp. 825 C 

Dynapar Corp. 152 I 

Electric Regulator Corp. 164 I 

Hughes Products, Hugnes Aircraft Co. 765 1 

Telecomputing Corp., Data Instruments 302 

] 

‘ 






MAGNETS & CORES 






Bishop, J., & Co. 520 
Computer Operations, Aercnutronic 541 
Hamilton Watch Co. 435 






MANOMETERS 



















Bacharach Industrial Instrument Co. 362 
Barton Instrument Corp. 610 
Dwyer, F. W. Manufacturing Co 306 
Dynametrics Corp. i70 
Eclipse Fuel Engineering Co. 760 
Ellison Draft Gage Co., Inc. 871 
Hastings-Raydist, Inc. 116 
Ideal-Aerosmith, Inc. 103 
Jerguson Gage & Valve 512 
Meriam Instrument Co. 431 
Moeller Instrument Co., Inc. 267 
Statham Instruments 747 
Uehling Instrument Co. 669 
MEMORY SYSTEMS 
Burroughs Corp., ElectroData Div. 828 
Computer Operations, Aeronutronic 541 
Consolidated Controls Corp. 755 
Daystrom Systems, Daystrom, Inc. 411 
Dynapar Corp. 152 
Fischer & Porter Co. 501 







Hughes Products, Hughes Aircraft Co. 765 
Monroe Calculating Machine Co., Inc. 769 






METEOROLOGICAL INSTRUMENTS 







Barnes Engineering Co. 168 
Dwyer, F. W. Manufacturing Co 306 
Gerber Scientific Inst. Co. . 634 
Ideal-Aerosmith, Inc. . 103 






MICROSCOPES 







Gaertner Scientific Corp. 873 
Heitz, Karl inc. 639 
Philips Electronics, Inc. 552 






MOISTURE INSTRUMENTS 












Air Shields, Inc. 835 
Bacharach Industrial Instrument Co. 362 
Barber-Colman Co., Wheelco 718 
Daystrom-Weston 403 
Industrial Instruments, Inc. 529 
Kemp, C. Manufacturing Co. 526 
Mine Safety Appliances Co. 604 
Moisture Register Co. 774 
Robertshaw-Fulton Controls Co. 343 
Scientific & Process Div., Beckman 446 
MONITORS 
Century Electronics & Instruments 427 
Dage Television 839 
Daystrom Systems, Daystrom, Inc. 403 


Edison, T. A. Industries 491 









Electric Regulator Corp. 164 
Electro Devices, Inc. 356 
Erie Pacific, Erie Resistor 789 
Illinois Testing Laboratories, Inc. 534 
Instruments, Inc. 457 
Norwood Controls 590 
Scam Instrument Corp. 350 
Thermo Electric Co., Inc. 525 
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MOTOR CONTROLS 


Automatic Switch Co = ' 439 
Black, Sivalls & Bryson, Inc. 538 
Electric Regulator Corp. ........... 164 
General Controls Co. _.... 640 
Superior Electric Co. .. 401 
Zenith Electric Co. ............ ws 272 
MOTORS 
Barber-Colman Co. : 718 
Carter Motor Co. is . 154 
Cramer Controls Corp. 637 
Dalmotor Div., Yuba Consolidated Ind. 670 
Diehl Manufacturing Co. 675 
Eagle Signal Co. . 336 
General Controls Co. . . 640 
Hansen Manufacturing C 150 
Holtzer-Cabot, National Sacunatic Co. 368 
Superior Electric Co. . 401 
Times Facsimile Corp., Litton Ind. 643 
MOUNTINGS 
PIC Design Corp. 671 
MULTIPLIERS 
Electric Regulator Corp. 164 
Electronic Associates, Inc. 303 
Pivan Engineering Co. . 745 
Potter Aeronautical Corp. 650 
NAMEPLATES, DIALS, SCALES 
American Laubscher Corp. 473 
New Hermes Engraving Machine Corp. 348 
PIC Design Corp. 671 


NAVIGATIONAL INSTRUMENTS 


Daystrom-Weston 403 
Hamilton Watch Co. 435 
Hastings-Raydist, Inc. 116 


NOISE INSTRUMENTS 


Daystrom-Weston 403 
Hickok Electrical Instrument Co. 432 
Kistler Instrument Corp. 352 
Mine Safety Appliances Co. 604 
NUCLEAR DETECTION & 
MEASURING INSTRUMENTS 
Bristol Co. 420 
Consolidated Controls Corp. 755 
Engelhard Industries, Inc. 140 
Industrial Nucleonics Corp. 703 
Instruments, Inc. .............. sil ina 
Minneapolis-Honeywell 404 
Radiation Electronics Co. ....... 259 
Texas Instruments, Inc. 275 
Welch, W. M. Manufacturing Co. 308 


OPTICAL GOODS 


Borescope Div., American Cystoscope 340 


Gaertner Scientific Corp. 873 
Heitz. Karl Inc. 629 
Keuffel & Esser Co. 153 
New Hermes Engraving Machine Corp. 348 
Opticai Coating Laboratory, Inc. 151 
Welch, W. M. Mfg. Co. 303 


ORIFICES AND COMPONENTS 


Barton Instrument Corp. 610 
Bishop, J. & Co. 520 
Chemiquip Co. 310 
Cox Instruments, G. L. Nankervis 704 
Ellison Draft Gage Co., Inc. 871 
Republic Flow Meters Co. 521 
Research Controls, Inc. 374 
Taylor Instrument Companies 44 
OSCILLATORS 
General Controls Co. . ; 640 
Gerber Scientific Inst. Co. 634 
Hewlett-Packard Co. 129 
Hickok Electrical Inst. Co 432 
Simpson Electric Co. 185 
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OSCILLOGRAPHS & OSCILLOSCOPES 


Century Electronics Insts., Inc. 


Consolidated Electrodynamics Coip..... 314 
Heitz, Karl Inc. .. Tels 639 
Hewlett-Packard Co. . 129 
Hickok Electrical Inst. Co. 432 
— Products, Hughes Aircraft Co. 765 
Div., Cohu Electronics, Inc. 751 
Minneapolis. rae - 404 
lectronics, Inc. ..... 739 
Ri ay Engineering, Inc. 896 
Sanborn Co. 132 
Simpson Electric Co. 185 
Stoelting, C. H. Co. 829 
Tektron x, Be. monk 235 
OVENS AND FURNACES 
Bristol Co. 420 
Engelhard Industries, Inc. 140 
Kanthal Corp. . 204-B 
Research, Inc. 268 
PANELS 
AMP, Inc 365 
Autangiis Switch Co. 439 
Bristol Co. 420 
Conoflow Corp. 516 
Control Panel Corp. 825 
Elgin Metalformers Corp. 474 
Foxboro Co. 618 
Minneapolis-Honeywell 404 
Panellit, Inc. 232 
Protection Controls, Inc. ; 776 
Taylor Instrument Companies 444 
Thermo Electric Co., Inc. 525 
Tigerman Engineering Co. 885 
Unistrut Products Co. 842 
PARTICLE ANALYZERS 
Coulter Industrial Sales Co. 358 
PARTS, MACHINED, MOLDED 
CAST, STAMPED 
American Laubscher Corp. 473 
Gordos Corp. 148 
Mycalex Corp. of America 836 
PIC Design Corp 671 
Precision Products, ‘Inc. 651 
pH INSTRUMENTS 
Barber-Colman Co., Wheelco 718 
Foxboro Co. 617 
Leeds & Northrup Co. 344 
Manning, Maxwell, & Moore 6C3 
Milton Roy Co. 548 
Research Controls, Inc. . 374 
Scientific & Process Div., Beckman 446 
PHASE INSTRUMENTS 
Acton Laboratories, Inc. 779 
Electric Regulator Corp. = 


Systron Corp. 


PHOTOELECTRIC INSTRUMENTS 


Analytic Systems Co. 
Barnes Engineering Co. 
Burroughs Corp., ElectroData Div. 
Cramer Controls Corp. 
Daystrom-Weston 

Durant Mfg. Co. 
Dynapar Corp. 
Photomation, Inc. 

Pivan Engineering Co. ; 
Technicon Controls, Inc. 
Welch, W. M. Mfg. Co. 


PHOTOGRAPHIC EQUIPMENT 


Benson-Lehner Corp. 
Eastman Kodak Co. 
Polaroid Corp 

Welch, W. M. Mfg. Co. 


PICKUPS 


B & F Instruments, Inc. 
Consolidated Controls Corp. 
Consolidated Electrodynamics 
Decker Corp. 


318 
677 
308 


Dynaper Corp 


ild Bontweta, Components Div. 


Hastings-Raydist, 

Kistler Instrument Sean. 
Norwood Controls . 

Pace Engineering Co. 
Photomation, Inc. .- an 
Pivan Engineering Co. ‘ 
Potter Aeronautical Corp. 
Statham Instruments, Inc. 
Trans-Sonics, Inc. 


PIPE, HOSE, COUPLINGS 


Cajon Machine Co. 
| damon Corp 
a ones Mfg. Co. 
Jordan 
Pic Design Corp. 


PITOT VENTURI TUBES 


Aero Research Inst. Co., Inc. 
Dwyer, F. W. Mfg. Co. 
Ellison Draft Gage Co., Inc. 


PLASTICS 


Panduit Corp. 


White, S. S., Industrial Div. 


PLOTTING INSTRUMENTS 


Aero Service Corp. 

B & F Instruments, Inc. 
Benson-Lehner Corp. 
Electro Instruments, Inc. 
Electronic Associates, Inc. 
Gerber Scientific Inst. Co. 
Moseley, F. L. Co. 


PORTABLE INSTRUMENTS 


Airpax Electronics, Inc. 
Ampex Corp., Instrumentation Div. 
Associated Research, Inc. ; 
Bacharach Industrial Inst. Co. 
Barber-Colman Co., Wheelco 
Barton Instrument Corp. 
Daystrom-Weston ‘ 

Dwyer, F. W. Mfg. Co. 
Electronic Associates, Inc. 
Foxboro Co. 

General Controls Co. 
Gow-Mac Instrument Co. 
Gray Instrument Co. 
Hastings-Raydist, Inc. 
Hickok Electrical Inst. Co. 
Industrial Instruments, Inc. 
Leeds & Northrup Co. 
Massa Div., Cohu Electronics 
Mine Safety Appliances Co. 
Minneapolis-Honeywell 
Offner Electronics, Inc. 
Radiation Electronics Co. 
Simpson Electric Co. 
Technique Associates 

Texas Instruments, Inc. 
Thermo Electric Co., Inc. 
Wallace & Tiernan, _ 
Welch, W. M. Mfg 

Yokogawa Electric Works. Inc. 


POTENTIOMETERS 


Barber-Colman Co., Wheelco 
Bourns, Inc. 

Bristol Co. 

Daystrom-Pacific, Daystrom, Inc. 
Daystrom-Weston 

Electric Regulator Corp. 
Electro-Measurements, Inc. 
Engelhard Industries, Inc 
Fairchild Controls, Components Div 
Foxboro Co. 

General Controls Co. 

Giannini Controls Corp. 
Gow-Mac Instrument Co. 

Gray Instrument Co. 

Hagan Chemicals & Controls, Inc. 
International Resistance Co 
Leeds & Northrup Co. 

Manning, Maxwell, & Moore 
Minneapolis-Honeywell 

Taylor Instrument Companies 
Technique Associates 

Texas Instruments, Inc 
Thermo Electric Co., Inc 

West Instrument Corp 
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See . Airpax Electronics, Inc. 142 
YA f | Associated Research, Inc. siaeaaail 118 I 
| B & F Instruments, Inc. 867 I 
| Carter Motor Co. 154 I 
Geneon Sev, Yuba, Consolidated 1 Ind. . 670 1 
° ectric Regulator Corp. ........ ] 
C47 YALILA | Kin Tel, Cohu Electronics 124 ] 
S—_— | Milton Roy Co . 548 ‘ 
| Moeller Instrument Co., Inc. .. 0 967 
— —_ — paaeotsie — 
"4 ¢ van gineering Co. =F seme 
Of 1 }/ Ai Plug-In Instruments, Inc. .- ee, 
& : Ridgway Engineering, Inc. a. 896 
Superior Electric Co. . 401 
Video Instruments Co., Inc. . .... 163 
» 
better a | 
ee Sie PREAMPLIFIERS | 
( 
) , } poe GRectrentes, ine. - 142 . 
e e ‘ oa . onder-Tongue oratories, Inc. 657 
lempe? ais C Y poate ; Electric Regulator Corp. ...... 164 | 
antl FS Electro Instruments, Inc. 850 | 
eee... A, GENIN: |< crontobisinseneatinensives 573 
. Hughes Products, Hughes Aircraft Co. 765 
Kin Tel, Cohu Electronics 124 | 
Massa Div., Cohu Electronics . Tl 
Minneapolis-Honeywell 404 
Pivan gineering Co. . 745 
Radiation Electronics Co. 259 
Tektronix, Inc. 235 
Video Instruments Co., Inc. : . 163 


| If temperature is a factor in any step of your 
overall operation, quality of its control can 


affect several steps far more than you might PRECIOUS METALS 














expect. And, from our experience with count- Bishop, J. & Co. | 
Fs i . Hamilton Watch Co. 435 
less applications that may be considered 
“ . ” . 
i 
“sat sfactory,” control is rarely as good as PRESSURE INDICATORS & 
it can be... RECORDERS 
Temperature control can be more precise and nie int . 
| consistent. It can reduce work-stoppage and Barber-Colman Co., Wheeleo os 
i : : H . ourns c 522 
| rejects. It can increase volume and maintain Conagiitenen Ciutiels Geet. 755 
See us at the quality. It can simplify some steps and ma- a he = 
14th Annual : Detroit Controls 590 
Instrument-Automation tertaly on coats, Felines hg AE Co. 700 
Conference = ers Use the know-how of our world-wide service Electric Regulator Corp. = 
nternationa . . . ngelhar ustries, Inc. 140 
Sept. 21-25, 1959 force to evaluate your potential in tempera- Fischer & Porter Co. 501 
= ” ’ ; isner overnor eo] 10 
International “UTE control. Free consultation plus complete a a as 
Amphitheater Selection of instruments to suit your indi- General Controls Co. po 
Chicago — Vidual situation—Veri-Tell Indicators, Gards- oy. + ealanee 4 
Booths 324-326 man Controllers, Marksman Recorders, our Helicoid Gage Div. 428 
3 Ideal-Aerosmith, Inc. 103 
own Thermocouples and accessories. Jerguson Gage & Valve Co. 512 
—- to. 61 
Manning, Maxwell & Moore 603 
Custom Control Systems oe Sa 44 
i . n ee Sear wee 404 
Any combination of our instruments, complete with Moore Products Co. 105 
accessories and wiring, is factory-installed in a compact Offner Electronics, Inc. 739 
‘ : . ‘ Performance Measurements Co. . 231 
steel cabinet to suit your situation. At the other extreme, Rochester. Beenahoomering Co., Inc. .... 394 
° atnam instrumen me. - 
we offer a complete selection of our own thermocouples Swartwout 307 
° . ° ayior instrumen mpa 
and accessories priced and ready to ship at your con- Trimount instrument gyre 263 
i ° t t 5 669 
venience. Phone your West consultant (see Yellow United States Gauge Div. 546 
. . ‘ Engineeri 84 
pages) or write Chicago office for Bulletin CS or for a . 
COM digest-catalog of line. 
8 3 PRESSURE REGULATORS 
ae. Pr s & Bryson, Inc = 
. 69 
Conoflow Corp 516 
CORPORATION | Eclipse Fuel Engineering Co. 760 
EOS k | — a pag Fy 
t ‘ a) ces MW PRINCIPAL CITIES enera on ro Oo. 
| FACTORY AND GENERAL OFFICES Hoke, Inc. 304 
| 4363 W. MONTROSE, CHICAGO 41,1Lt. _ the trend is to WEST Kieley & Muctier Tne. ai3 
i a ae anning, Maxwe oore 
| EME eoresented in Canada by Mason-Neilan, "Worthington Corp... 416 
DAVIS AUTOMATIC CONTROLS, LTD. Serweel Contes 590 
- CIRCLE NO. 213 ON PAGE 217 OPW-Jordan 141 
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Research Con 
Robertshaw-Fulton Controls 
United States Gauge Div. 
Warren Engineering Co. 














PROGRAM DEVICES 





AMP, Inc. ie 
Barber-Colman Co., Wheelco 
Bristol Co. 

Computer Operations, Aeronutronic . 
Counter and Vy s 

Cramer Controls C 

——— -W 


Electric mw a Corp. 
Controls Co. 
fiickok Bioctrieal_ Inst. ‘Co. 





Superior. Electric Co. Me: 
Swartwout ... odacicuhiediniue 
Systron Corp 

Technicon Coawiin, “Inc. 


PROJECTORS 


Polaroid Corp. . 


PUBLICATIONS 


Automatic Control, Reinhold 
Automation, Penton 
Belock Instrument Corp. 
Control Engineering . 
peepesess | Britannica 
Foundry . 


22 
ISA Journal . Registration . ‘Area 
Instruments Publishing on . . 664 
Machine Design ‘ ee 

a putpentnt ‘Digest ens 227 
Ss PER ... 227 


PULSATION DAMPENERS 


Chemiquip Co. 
Consolidated Controls Corp. 
Kunkle Valve Co. . 


PUMPS 


Milton Roy Co. 

Stoelting, C. H. Co. .. 
Varian Associates . 
Wallace & Tiernan, Inc. ..... 
Welch, W. M. Mfg. Co 


PUNCH CARD 
EQUIPMENT 


Bendix Computer Div. 
Electro Instruments, Inc. 
Fischer & Porter Co. ......... 
Friden, Inc. 

Gerber Scientific Inst. Co. 
Hickok Electrical Inst. C 
Pivan Engineering Co. .... : 
Taylor-Emmett Controls, Inc. 
Taylor Instrument Companies 


PYROMETERS 


Bailey Meter Co. . 
Barber-Colman Co., Wheelco 
Barnes Engineerin: Z Co. 
— _ 
aystrom- 
General Controls Co. 
Illinois Testing Laboratories, ‘Inc. 
Milton Roy Co. . : 
inneapolis- Honeywell . 
Pyro-Electric, Inc. 
Radiation Electronics Co. 
Smith, E. C. Mfg. Co., Inc. 





Welch, W. M. Mfg. Co. 
West instrument Corp. 
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QUARTZ ITEMS 
elhard Industries, Inc. ...................... 140 
Kistler Instrument wow Same ER 352 


RACKS, SUPPORTS, CHASSIS 





B Data Div. ...... . 


Gerber Scientific Inst. 
mag ey | 


Co. 
Machine hensad ~ 
Royal MeBee 





y en a = Inc. i 

Co: ment on Div. .... 
Bacha rach "Industrial . Co. _ 
Bailey Meter Co. : a 
| aed haem 
Bristol Co. 


General Controls Co. 
Gerber Scientific Inst. Co. 
Hallikainen Instruments . 
Hays Corp. 
Hughes Products, Hughes Aircraft ‘Co. 
Industrial Instruments, Inc. 
Jerguson Gage & ~~ Co. 
& a oo 
Ludlow Papers, Inc. . 
Manning, Maxwell & Moore 
Massa Div., _— Electronics 
Milton Ro ‘ ss é 
Minneapol = : 
Monroe 5 ag ar od Machine Co., Inc. 
Moseley, F. L. : ae 
Offner SDL 9 “Inc. 
Panellit, Inc. ‘ 
Photomation, Inc. 
Precision Scientific Dev. Co. 

Research, Inc. 
Ridgway En 
Robertshaw- 
Sanborn Co. . 
Southwestern nd.  eueeemnenen Co. 

Stoelting, C. H. C 

Swartwout Tati 

Systron Corp. . 

Taylor Instrument Companies 
Technicon Controls, Inc. 
Texas Instruments, Inc. 
Thermo Electric Co., Inc. 
Times Facsimile Corp., Litton Ind. 
Uehling Instrument Co. 
United States Gauge Div. 
Varian Associates 

West Instrument Corp. 
Yarnall-Waring Co. 


neering, Inc. 
Iton Controls Co. 


RECTIFIERS 


Hughes Products, Hughes Aircraft Co. 
Sperry Semiconductor, Sperry Rand 
elch, W. M. Mfg. Co. ........ ; 


REFRACTOMETERS 


Barnes Engineering Co. 
Daystrom-Weston 

Greenbrier perements, Inc. 
Heitz, Karl Inc. .. 


RELAYS 


Adams & Westlake Co. .. 
Allied ._, ~ Co., Inc. 


Automatic Switch Co. 
Barber-Colman, Elec. Components 
Bristol Co. 

Clare, C. P. & Co. . 
Daystrom-Weston ... 








Gordos ‘< 
Srosucts, H es ) SaaS o 
Nosth Electric Co. — .8 


REMOTE CONTROL EQUIPMENT 


Lear, Inc. ...204-A 
Vapor Recovery Systems ........ ... 312 





RESISTANCE INSTRUMENTS 








Sticke 3S pee H. Co. “Inc. 
Swartw 

Taylor Instrument Companies 
Welch, W. M. Mfg. Co. 


RESISTORS 


Bourns, Inc. . 

Day: strom-Weston 

Electro Instruments, Inc. 

Erie Resistor Corp. 

Gray Instrument Co. 

Hughes Products, Hughes Aircraft Co. 
Industrial Instruments, Inc. 
Non-Linear Systems, Inc. 


seagegee 


RESOLVERS 


Daystrom-Weston 

Diehl Manufacturing Co. 
Electric Regulator ~~ 
Electronic Associates, Inc 


SAFETY VALVES 
AND HEADS 


Anderson, Greenwood & Co. 
Automatic Switch Co. 

Black, Sivalls & Bryson, Inc. 
Consolidated Controls Corp. 
Eclipse Fuel Engineering Co. 
General Controls Co. 
Kunkle Valve Co. 

Manning, Maxwell & Moore 
Milton Roy Co. 

Partlow Corp. 


SCANNERS 


Assembly Products, Inc. 
Barber-Colman Co., Wheelco 
Control Panel Corp. 
Daystrom Systems . 
Edison, T. A. Industries 
Electro Instruments, Inc. 
Gerber Scientific Inst. Co. 
Hagan Chemicals & Controls, Inc. 
Hot Spot Detector, Inc. 
Illinois Testing Laboratories, Inc. 
Non-Linear Systems, Inc. 
North Electric Co. 
Panellit, ‘Inc. 
Pivan Engineering Co. 
Southwestern Ind. Electronics Co. 
Systron_ Corp. 

aylor Instrument Companies 
Thermo Electric Co., Inc. 
Times Facsimile, Litton Industries 


SEALS 


Conax Corp 
Robertahaw i Fulton Controls Co. 


SEMICONDUCTORS 


Hughes Products, Hughes Aircraft Co. 765 
Shockley Transistor, Beckman 446 
Sperry Semiconductor, Sperry Rand 674 
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Write for full informa- 
tion... .""The Con-O-Pak 
Story” gives construc- 
tion details and quality. 
Data sheets give specs 
and application data. 


FLEXIBLE AND SHEATHED THERMOCOUPLES © THERMOCOUPLE WIRE HEATING ELEMENTS ¢ CONNECTORS 
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4000°F 


2000°F 3000°F 


Con-0-Pak thermocouples 
break the 4000 F barrier 


It is now possible to measure temperatures accurately in vacuums or inert 
atmospheres to 4000°F and above with a single homogeneous assembly. 
Due to their homogeneous structure Con-O-Pak thermocouples can be formed 
around an exceedingly small diameter without loss of insulation resistance or 
dielectric strength. By combining a tantalum sheath, beryllium oxide insula- 
tion and tungsten/rhenium conductors, Continental Sensing has achieved a 
thermocouple accurate to 4000°F. Tungsten/rhenium thermocouples produce 
a relatively high EMF and are extremely sensitive to temperature change. 


te Rhenium-tungsten thermocouples have been cali- *k 
brated to 4000°F with an accuracy of 0.1 mv. 3 


For accurate temperature measurement to 3000°F in oxidizing 
atmospheres, Con-O-Pak provides thermocouples with platinum/platinum 
rhodium conductors and beryllium oxide insulation in a platinum/rhodium 
sheath. Calibration curves are available for all noble metal thermocouple 
combinations. 

Con-O-Pak thermocouples cover the complete temperature 
range from —268°F to +4000°F. They are available in diameters from 
.025” to .312” and with a wide variety of junctions and terminations. 


Discuss your applications with us in Booth 765 at the Instruments 
and Automation Conference in Chicago September 21 to 25. 


From “Calibration of Thermocouples to 4000°F"’ by J C. Lachman— 
Instruments and Control Systems, July, 1959. 







NEW! Con-0-Pak Stripper Kit for rapid hand 
baring of metallic sheathed thermocouple wire 
from .025” to .250” O.D. Complete with 6 heads 
and 5 extra precision ground tool bits. 


LN @DMK 






CONTINENTAL SENSING 


’ 
Y North Ruby Stre Me Park 


CIRCLE NO. 212 ON PAGE 217 
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SERVOS & COMPONENTS 


Airpax Electronics, Inc. 
Belocx Instrument Corp. 
Diehl Manufacturing Co. 
Edison, T. A. Industries 
Electric Regulator Corp. 
General Controls Co. 
Gray Instrument Co. 
Holtzer Cabot, National Pneumatic 
Id: l-Aerosmith, Inc. 

Lr: :, Inc. 
Muuneapolis-Honeyweii 
Texas Instruments, Inc. 


SIMULATORS 


Belock Instrument Corp. 
Hagan Chemicals & Controls, Inc. 
Minneapolis-Honeywell 


SOLENOIDS 


Automatic Switch Co. 
General Controls Co. 
Norwood Controls 


SOUND INSTRUMENTS 


Hickok Electrical Inst. Co. 
Kistler Instrument Corp. 
Massa Div., Cohu Electronics 
Mine Safety Appliances Co. 


SPECIFIC GRAVITY INSTRUMENTS 


Fisher Governor Co. 210 
Industrial Nucleonics Corp 703 
Instruments, Inc. 457 
Kieley & Mueller, Inc. 613 
Moeller Instrument Co., Inc. 267 
Moore Products Co. 105 
Permutit Co. 576 
Potter Aeronautical Corp 650 
Schutte & Koerting Co. 223 
SPECTRUM ANALYZERS 
Analytic Systems Co. 533 
Decker Corp. 186 
Heitz, Karl, Inc. 639 
Philips Electronics, Inc. 552 
Scientific & Process Div., Beckman 446 
Technical Products Co. 641 
SPEED INSTRUMENTS 
Airpax Electronics, Inc 142 
B & H Instrument Co., Inc. 847 
Consolidated Controls Corp. . 755 
Daystrom-Weston 403 
Dynapar Corp. 152 
Electric Regulator Corp 164 
Foxboro Co. 618 
Hastings-Raydist, Inc. 116 
Potter Aeronautical Corp. 650 
Sticht, Herman H. Co., Inc 330 
SPRINGS 
American Laubscher Corp 473 
Consolidated Controls Corp 755 
Hamilton Watch Co. 435 
PIC Design Corp. 671 
STANDARDS 
Acton Laboratories, Inc. 779 
Aero Research Instrument Co., Inc. 811 
Consolidated Controls Corp 755 
Daystrom-Weston 403 
Gray Instrument Co. 368 
Hagan Chemicals & Controls, Inc 169 
Norwood Controls 590 
Pace Engineering Co. 833 
Systron Corp. 166 
STATIC SWITCHING 

AMP, Inc. 365 
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STORAGE SYSTEMS 


Computer Operations, Aeronutronic 
Epsco, c. SE ool ee no Poe 


STRAIN GAGE EQUIPMENT 


B & F Instruments, Inc. . 
Baldwin-Lima- Hamilton Corp. 
Dynamic Instrument Co., Inc. . 
Moeller Instrument Co., Inc. 
Norwood Controls .. + 
Offner Electronics, Inc. ........... 
Performance Measurements Co. 
Ridgway Engineering, Inc. 
Statham Instruments, Inc. 
Tektronix, Inc. .............. . 
Video Instruments Co., Inc. 


STROBOSCOPES 


Diehl Manufacturing Co. 


SWITCHES, ELECTRIC 


AMP, Inc. 

Acton Laboratories, Inc. 
Allied Control Co., Inc. 
Automatic Electric Sales Corp. 
Automatic Switch Co. 
Clare, & Co. 
Detroit Controls 

Electric Regulator Corp. 
General Controls Co. 
Gordos Corp. 

Mycalex Corp. of America 
Norwoed Controls 
Partlow Corp. 

Tigerman Engineering ‘Co. 
Zenith Electric Co. 


SWITCHES, PRESSURE 


Automatic Switch Co. 
Barton Instrument Corp. 
Century Electronics Instruments 
Consolidated Controls Corp. 
Dwyer, F. W. Mfg. Co. 
Ellison Draft Gage Co., Inc. 
General Controls Co. 
Giannini Controls Corp. 
Instruments, Inc. 

Norwood Controls 

Rochester Mfg. Co., Inc. 
United States Gauge Div. 


SYNCHROS 


Gray Instrument Co. 
PIC Design 
United States Gauge Div. 


SYSTEMS ENGINEERING 


Airpax Electronics, Inc. 
Automatic Electric Sales Corp. 
Bailey Meter Co. 
Baldwin-Lima-Hamilton Corp. 
Barber-Colman Co., Wheelco 
Belock Instrument Corp. 
Blonder-Tongue Laboratories, Inc. 
Computer Operations, Aeronutronic 
Control Panel Corp. 

Daystrom Systems 

Dymec, Inc. 

Electric Regulator Corp. 

Electro Instruments, Inc. 
Electronic Associates, Inc. 
Fischer & Porter Co. 

Giannini Controis Corp. 

GPE Controls, Inc. 

Hot Spot Detector, Inc. 
Minneapolis-Honevwell 

North Electric Co. 

Pace Engineering Co. 

Pacific Automation Products, Inc. 
Panellit, Inc. 

Potter Aeronautical Corp. 
Radiation Electronics Co. 
Systron Corp. 

Texas Instruments, Inc. 

Thermo Electric Co., Inc. 


Thompson-Ramo-Wooldridge Products 


TACHOMETERS 


Airpax Electronics. Inc. 
Associated Research, Inc. . 
Bacharach Industrial Inst. Co. 
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164 


guess 


. 272 


439 


. 610 
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871 
712 
457 


546 


360 
671 


243 


142 
118 


Carter Motor Co. 
Daystrom-Weston 

Diehl Manufecturing Co. 
Durant Mfg. Co. 
Dymec, Inc. . ; 
Dynapar Corp. ..... 

Erie Pacific, 
i. + ae 
Hewlett-Packard “Co. . 
Performance Measurements Co. 
Pivan Engineering Co. . 

Potter Aeronautical Co 
Southwestern Industrial Electronics 
Standard Electric Time Co. 
Sticht, Herman H. Co., Inc. 


TAPE, MAGNETIC 


Ampex Corp., Instrumentation Div. 
Bendix Computer Div. 
Benson-Lehner Corp. . 
Minneapolis-Honeywell . 


TECHNICAL SOCIETIES 


American Association for the Ad- 
vancement of Science a 
Instrument desnntnd of America 


660 
220 


404 


874 


Registration Area 


TELEMETERING EQUIPMENT 


Airpax Electronics, Inc. 

Ampex Corp., Instrumentation Div. 
Badger Meter Mfg. Co. 

Bailey Meter Co. 

Bourns, Inc. 

Bristol Co. 

Control Panel Corp. 

Detroit Controls 

Dymec, Inc. 

Epsco, Inc. 

Fisher Governor Co. 
Hastings-Raydist, Inc. 

Hays Corp. . 

Instruments, Inc. 
Minneapolis-Honevwell 

Norwood Controls 

Southwestern Ind. Electronics Co. 
Vapor Recovery Systems Co. 
Video Instruments Co., Inc. 


TELESCOPES 


Borescope Div., American Cystoscope 


Gaertner Scientific Corp. 
Heitz, Karl, Inc. 


TELEVISION 


Blonder-Tongue Laboratories, Inc. 
Dage Television 
Kin Tel, Cohu Electronics 


TEMPERATURE CONTROLLERS 


Robertshaw-Fulton Controls Co. 


TEMP. SENSITIVE PAINTS 


Tempil Corp. 


TERMINAL BLOCKS & STRIPS 


AMP, Inc. 
Buchanan Electrical Products Corp. 


TESTING EQUIPMENT 


Acton Laboratories 

Aero Research Instrument Co 
Airpax Electronics, Inc. 

Ampex Corp., Instrumentation Div. 
Associated Research, Inc. 

B & F Instruments, Inc. 

B&H Instrument Co. 


Bacharach Industrial Instrument Co. 


Blonder-Tongue Laboratories, Inc. 
Burroughs Corp. 

Crossley Associates, Inc. 

Diehl Mfg. Co. 

Dymec, Inc. 

Electro Instruments, Inc 

Gaertner Scientific Corp. 

Gray Instrument Co. 


340 
873 
639 


657 


124 


343 


365 
879 


Hickok Electrical Instrument Co. 
Ideal-Aerosmith, Inc. 

Illinois Testing ‘Laboratories, Inc. 
Industrial Inst. Corp. 

Industrial Instruments, Inc. 
Instron Engineering Corp. 
Meriam Instrument Co. 
Minneapolis-Horeywell 

North Electric Co. 

Pacific Automation Products, Inc. 
Simpson Electric Co. 

Steel City Testing Machines, Inc. 
Sticht, Herman H. Co., Inc. 
Systron Corp. 

Texas Instruments, Inc 


Thempson-Ramo-Wooldridge Products.. 


Yokogawa Electric Works, Inc. 


THERMISTORS 


Aero Research Instrument Co. 
Barnes Engineering Co. 
Rosemount Engineering Co. 


811 
161 


THERMOCOUPLES AND PROBES 


Aero Research Instrument Co. 
Bailey Meter Co 
Barber-Colman Co., Wheelco 
Bishop, J. & Co. 

Conax Corp. 

Engelhard Industries, Inc. 
General Controls Co. 
Gordon, Claud S. Co. 
Hanson-Gorrill-Brian, Inc. 
Hays Corp. 

Hot Spot Detector, Inc. 
Illinois Testing Laboratories, Inc. 


Industrial Pyrometer & Supply Co. 


Minneapolis-Honeywell 
Pace Engineering Co. 
Pyro-Electric, inc. 
Rosemount Engineering Co. 
Smith, E. C. Mfg. Co.. Inc 
Thermo Electric Co., Inc. 
West Instrument Corp 


THERMOMETERS 


Bacharach Industrial Inst. Co 
Bailey Meter Co 
Barber-Colman Co.. Wheelco 
Consolidated Controls Corp. 
Daystrom-Weston 

Illinois Testing Laboratories, Inc 
Manning, Maxwell & Moore 
Marshalltown Mfg. Co. 
Minneapolis-Honeywell 
Moeller Instrument Co., Inc 
Moore Products Co 

Partlow Corp 

Radiation Electronics Co 
Rochester Mfg. Co., Inc. 
Rosemount Engineering Co 
Trans-Sonics, Inc. 

United States Gauge Div 


THERMOSTATS & TEMP. 


REGULATORS 


Barber-Colman Co.. Wheelco 
Burling Instrument Co. 
Electric Regulator Corp. 
Engelhard Industries, Inc 
General Controls Co. 
Hallikainen Instruments 
Lawler Automatic Controls 
Norwood Controls 
OPW-Jordan 

Partlow Corp. 
Robertshaw-Fulton Controls 
Warren Engineering Co. 


THERMOWELLS 


Conax Corp. 
Daystrom-Weston 
Gordon, Claud S. Co 
Minneapolis-Honeywell 
Rochester Mfg. Co 
Thermo Electric Co., Inc. 


THICKNESS GAGES 


Hamilton Watch Co. 
Industrial Gauges, Daystrom, Inc 
Industrial Nucleonics Corp 


530 
403 
625 
4n4 


525 


435 
407 
783 
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everyone talks about 
“RELIABILITY ’’... 


Long before “reliability” be- 
M 6 PHY came the magic word in de- 
scribing every conceivable type 


of equipment, Murphy & 

Miller was building environ- 
& mental test equipment that 

delivered reliability in terms 

that could be measured: CON- 
BUILDS 


TINUOUSLY ACCURATE 

PERFORMANCE UNDER 

THE MOST RIGOROUS 

OPERATING CONDITIONS. 
17! (We will always build reliabil- 
_ ity into everything that bears 
our name.) 











SUPER ALTITUDE 
SIMULATION CHAMBER 
@ Sea Level to 350,000 ft. (760 MM Hg to % Micron) 


COMBINED TEMPERATURE 

and VIBRATION 

SIMULATION TEST CHAMBER 

@ Sizes 1 to 64 cubic feet 

@ Temperature Range: —120°F. 
to +500°F 

@ ALL STAINLESS STEEL TEST 

SPACE 

Optional Recording, Control- 

ling, and Programming Equip- 

ment Available 

@ Self Elevating Chamber Avail- 
able (Optional) 





COLD TEST CHAMBER 
Temperatures to —200°F 


Stainless Stee! Test Space 


Forced Air Circulation 


Heating cycles available to 
300°F 

@ Test space capacities start at 
1 cu. ft. 


See us in our booth #853 ISA Exhibit. You are 
invited to tour our new and modern plant. 
WRITE FOR ILLUSTRATED CIRCULAR. 


* = 
murphy 2 miller, 7 . 
620 West Taylor Street @ Chicago 7 is 
Engineering Representatives In 
Principal Cities 
MEMBER OF ENVIRONMENTAL EQUIPMENT INSTITUTE 
CIRCLE NO. 211 ON PACE 217 
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MINIATURE DIAPHRAGM 
MOTOR VALVES 

















MATERIALS OF CONSTRUCTION 


BODY: Steel, 304 S/S, 316 S/S, Bronze, Monel, Hastelloy 
B or C OR ANY MACHINEABLE MATERIAL 

PACKING: Teflon, Braided or Molded 

TRIM: 300 SER. Stainless Steel, Monel, Hastelloy B or C 

TOPWORKS: Cast aluminum with neoprene diaphragm 


INNER VALVES 


Quick opening — any size, Linear — all sizes 
Equal percentage — C, 0.05 and larger 


CONNECTIONS 
Screwed NPT !/4” and '/2”, FLANGED, WELDED, ETC. 























C, VALUES 
SIZE | Cv's AVAILABLE 
YQ” 3.0 DOWN TO 0.05 
| %" | _0.32 DOWN TO 0.0001 
RESEARCH CONTROLS 
INCORPORATED 


P. O. BOX 5035 TULSA, OKLAHOMA 
CIRCLE NO. 210 ON PAGE 217 
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> BUYERS GUIDE 


TIMING DEVICES 


Bristol Co. . 

Counter and Control “Corp. 
Cramer Controls Corp. .................. 
Dynapar Corp. 

Eagle Signal Co. 

Erie Pacific, Erie Resistor . 
General Controls Co. : 
—* ag Co. 





Inc. 
Standard Electric Time Co. 
Systron_ Corp. 
Tavlor-Emmett Controls, Inc. 


Times Facsimile, Litton a Industries aca 


Zenith Electric Co. 


TOOLS 


Bacharach Industrial Instrument Co..... 


Green Instrument Co. 
SS i 
——— er * Mig. Co. 
Design Corp 
i etetning ‘Rings Div. 


TORQUE INSTRUMENTS 


B & F Instruments, Inc. . 
Baldwin- Lima-Hamilton Corp. 
Performance Measurements Co. 


TOTALIZERS 


Bristol Co. 

Durant Manufacturing Co. 
Electric Regulator Corp. 
Fischer & Porter Co. ; 
Pivan Engineering Co. . 
Systron Corp. 


TRAINING AIDS 


TRANSDUCERS 


Airpax Electronics, Inc. . 
Assoc 


iated Control » —weend Inc. ... - 


B & F Instruments. Inc. 
Baldwin-Lima-Hamilton Corp. 
Bristol Co. 

Consolidated Controls Corp. 
Consolidated Electrodynamics ‘Corp. 
Decker Corp. ....... 

Detroit Controls . 

synenete mm Co., Inc. 


Dynapa 
Electric. B~ Fm es, fic 
Engelhard Industries Cc. 
Fairbanks, Morse & C 
Fairchild "Controls, Components Div. 
GPE Controls, Inc. 
Giannini Controls Corp. 
Gow-Mac Instrument Co. . 
Illinois Testing Laboratories, Inc 
Industrial Nucleonics Corp. ...... 
Keuffel & Esser Co. .......... 
Kistler Instrument Corp. 

Manning, Maxwell & Moore 7 
Mason-Neilan, Worthington Corp. 
Massa Div., Cohu = mma 
Minneapolis-Honeywell .. 

Norwood Controls ..... 
Pace Engineering Co. 
Pivan Engineering Co. .............. 
Potter Aeronautical op. 
Research, Inc. .... 
Rosemount "igtramenta 


Inc. 
Trans-Sonics, Inc. 
United States Gauge Div. 


TRANSFORMERS 


Airpax Electronics, Inc. .......... 
Electric Regulator Corp. 
General Controls Co. 
Hamilton Watch Co. 
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Hays Corp 
international Resistance Corp. 
prwees are 4 


ouae 


TRANSISTORS 
Hughes Products, Hughes Aircraft Co. 
Sperry Semiconductor, Sperry Rand . 
TRANSMITTERS, FLOW 


Badger Meter Mfg. Co. 
Bailey Meter Co. . 
Barton Instrument Co. 


Black. Sivalls & Bryson, Inc. ......... 538 


Brooks Rotameter aa 
Consolidated Controls Corp 
Cox Instrum 


9 
ents Div., G. 5 reoremmnie 


Fischer & Porter Co. 
Fisher Governor Co. 
Foxboro Co. 

GPE Controls, ‘Inc. 
General Controls Co. 
Hays Co 
Manning, laxwell & Moore 

Mason- eilan, La Corp. 
Minneapolis- ‘Hone 

Moore 

Norwood on ey te 

Potter Aeronautical Corp. 

Republic Flow Meters Co. .... 
Schutte & Koerting Co. ....... 
Swartwout 

Taylor Instrument ee 
Trans-Sonics, Inc. ES 
United States Gauge Div. 





TRANSMITTERS, LEVEL 


Battey Meter Co. . : 
rton Instrument Corp. . a 

Black Sivalls & Bryson, Inc. ‘ 

Conoflo\7 Corp. ie : 

Fischer & Porter Co. 

Fisher Governor Co. 

General Controis Co. 

Instruments, Inc. ctnns 

Manning, Maxwell & Moore 

Mason- eilan, 1 sepeememsanens Corp. 

Milton Roy 

Minnea iis es ell . 

Moore oducts Co. 

Norwoed Controls 

Republic Flow Meters Co. 

Swartwout . 

Taylor Instrument Companies 

Trans-Sonics, Inc. 

Yarnall- Waring Co. 


TRANSMITTERS, PRESSURE 


Bailey Meter Co. : 
Black, Sivalls & Bryson, Inc. . 
Bristol Co. 

Conoflow Corp. 

Consolidated Controls Corp. 
Consolidated --.rrecedmen, 
Daystrom-Weston its 
Detroit Controls 

Edison, T. A. Industries 
Fischer & Porter Co. 

Fisher Governor Co. 

Foxboro Co. 

GPE Controls, Inc. 

mage Controls Co. 

Hays C 

Seternational Resistance Co. 
Manning, Maxwell & Moore 
Mason-Neilan, Worthington Corp. 
Minneapolis-Honeywell 

Moore Products Co. 

Norwood Controls 

Protection Controls, Inc. 
Republic Flow Meters Co. 
Swartwout . 

Taylor Instrument Companies 
Trans-Sonics, Inc .... ° 
United States Gauge Div. 


TRANSMITTERS, TEMP. 


Bailey Meter Co. 

Black, Sivalls & Bryson, Inc. 
Bristol Co. 

Consolidated Controls Corp. ... 
Daystrom-Weston 

Detroit Controls 

Edison, T. A. Industries ...... 
Fischer & Porter Co. 

Foxboro Co. 

General Controls Co. 


Hays Corp. .. . 
Manning, Maxwell & Moore 
Mason- eilan, Worthington Canp. ‘ 
Minneapolis-Honeywell ............... 
Moore ucts Co. 
Republic Flow Meters oo 
Simpson Electric Co. ........ 
Swartwout .. io 
Taylor Instrument Companies - a 
ans- ics, 
United States Gauge Div. 


TRANSPORTATION 


North American Van Lines, Inc. ............ 


TRAPS, STEAM 
Yarnall-Waring Co. 


TUBES, ELECTRONIC 


Burroughs Co ; 

Ferranti Elect c, Inc. 

Gordos Corp 

Hughes Seedesta. ‘Hughes Aircraft Co. 


TUBING, METAL 


Bishop, J. & Co. 

Crescent Insulated Wire & Cable Co. 
Dekoron Products Div. sas 
Engelhard Industries, Inc. 

Flexonics Corp 

Industrial Byremeter & Supply Co. 
Okonite Co., The, Kennecott Capper 
Superior Tube Co. 


TUBING, PLASTIC 


Crescent Insulated Wire & Cable Co. 
Dekoron Products Div. 

Imperial Brass Mfg. Co. 

Nuclear Products Co. . 


ULTRASONIC 
EQUIPMENT 


Massa Div., Cohu Electronics 


VACUUM 
INSTRUMENTS 


Bacharach Industrial Inst. Co. 
Barton Instrument Corp. 

Cajon Machine Co. ... 

Conoflow Corp. 

Dastrom-Weston 

Ellison Draft Gage Co., Inc. 
Hastings-Raydist, Inc. : 
Marshalltown Mfg. Co. 
Mason-Neilan, Worthington Corp. 
Meriam Instrument Co., The . 
Moeller Instrument Co., Inc. 
Nuclear Products Co. sabaaell 
Tavlor Instrument Companies 
Uehling Instrument Co. ‘ 
United States Gauge Div. 

Varian Associates . 

Welch, W. M. Mfg. Co. 


VALVE OPERATORS 


Anderson, Greenwood & Co. 
Annin Co. 

Automatic Switch Co. 
Black, ‘a & Bryson, Inc. 
Cash, A. W. Co. 
Conoflow —»~ 
Dahl, George Co., 
DeZurik Corp. 
Electric Regulator Corp. 

Fisher Governor Co. 

Foxboro Co. 

General Controls Co. 

Kieley & Mueller, Inc. 

Lawler Automatic Controls 
Manning, Maxwell & Moore 
Millivac, Cohu Electronics 
Minneapolis-Honeywell 

Partlow Corp. 

Republic Flow Meters Co. 
Research Controls, Inc. 
Robertshaw-Fulton Controls Co. 
Swartwout 

Taylor Instrument Companies 
Texas Instruments, Inc. 
Warren Engineering Co. 


Inc. 











The growing family of 
instrument servo components 


60 cycle Servomotors (1, 3, 5 and 10 watts) 
400 cycle Servomotors (3 and 15 watts) 
60 cycle A.C. Tachometers 
400 cycle A.C. Tachometers 
D.C. Tachometers 
Gear Reducers 
Vacuum Tube Servo Amplifiers 
SERVOPOT (Combination of: Servomotor, 
gear train, slip clutch and potentiometer) 
Available separately or in any combination 


sii ita DIEHL Instrument Servo Components have 
” inane been developed to off er maximum performance, 
Booth 673 flexibility and reliability at minimum cost. 
PR SOD These are the basic servo system building 
Amphitheater blocks which enable our military and industrial 
Chicago, III. customers to satisfy the demands placed on 
Sept. 21-25,1959 them for higher over-all response, accuracy 
and economy. Write for full details con- 

cerning any of these components. 


SINGER 


piehl DIEHL MANUFACTURING COMPANY 


A SUBSIDIARY OF THE SINGER MANUFACTURING COMPANY 


Somerville, New Jersey 


* AC SERVOMOTORS * AC SERVOMOTORS WITH AC TACHOMETERS * DC SERVO SETS 
* AC SERVOMOTORS WITH DC TACHOMETERS * AC AND DC TACHOMETERS * RESOLVERS 
*A Trademark of DIEHL MANUFACTURING COMPANY 


CIRCLE NO. 209 ON PAGE 217 
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VALVE POSITIONERS 


Annin Co. 

Bailey Meter Co. 

Cash, A. W. Co. . 

Conoflow Corp. 

Dahl, George W. Co., Inc. 
De Zurik Corp. 

Electric Regulator Corp. 
Fisher Governor Co. 

Foxboro Co. 

GPE Controls, Inc. 

General Controls Co. 

Manning Maxwell & Moore 
Mason-Neilan, Worthington Corp. 
Minneapolis-Honeywell 

Moore Products Co. 
Republic Flow Meters Co. 
Research Controls, Inc. 
Taylor Instrument Companies 
United States Gauge Div. 
Warren Engineering Co. 


VALVES, ALTITUDE 


Warren Engineering Co. 
White, S. S. Ind. Div. 


VALVES, ELECTRIC 


Annin Co. . - 
Automatic Switch Co. . 
Bailey Meter Co. 

Cash, A. W. Co. 

Conoflow Corp. 
Consolidated Controls Corp. 
DeZurik Corp. 

Eclipse Fuel Engineering Co. 
Fisher Governor Co. 
General Controls Co. 
Kieley & Mueller, Inc. 
Minneapolis-Honeywell 
Norwood Controls 

Warren Engineering Co. 


VALVES, HYDRAULIC 


Annin Co. 

Cash, A. W. Co. 
Consolidated Controls Corp 
Dahl, George W. Co., Inc. 
DeZurik Corp. 

Eclipse Fuel Engineering Co. 
Fisher Governor Co. 

GPE Controls, Inc. 
General Controls Co. 

Hoke, Inc. 

Kieley & Mueller, Inc. 
Minneapolis-Honeywell 
Research Controls, Inc. 
Warren Engineering Co. 


VALVES, MANUAL 


Anderson, Greenwood & Co 
Annin Co. 

Automatic Switch Co. 

Cash, A. W. Co. 

Conoflow Corp. 

Dahl, George W. Co., Inc. 
DeZurik Corp. 

Eclipse Fuel Engineering Co. 
General Controls Co. 

Hoke, Inc. 

Ideal-Aerosmith, Inc. 
Imperial Brass Mfg. Co. 
Jerguson Gage & Valve Co. 
Kieley & Mueller, Inc. 
Minneapolis-Honeywell 
Norwood Controls 

Nuclear Products Co. 

Red Jacket Co., Inc. 
Research Controls, Inc. 
Robertshaw-Fulton Controls Co. 


VALVES, MINIATURE 


Research Controls, Inc. 


VALVES, PNEUMATIC 


Anderson, Greenwood & Co. 
Annin Co. 
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Automatic Switch Co. 
Black, Sivalls 7 Bryson, Inc. 
eT Eq My are 

Conoflow Corp. 

Dahl, George W. Co., Inc. 
DeZurik Com. .... = 
Fisher Governor Co. 

Foxboro Co. 

General Controls Co. 
Hoke, Inc. 

Ideal- Aerosmith, Inc. 
Kieley & Mueller, Inc. 
Mason-Neilan, Worthington Corp. 
Minneapolis- -Honeywell 
OPW-Jordan . 

Red Jacket Co., Inc. 
Republic Flow Meters Co. 
Research Controls, Inc. 

Robertshaw-Fulton Controls Co. 
Taylor-Emmett Controls .. 
Taylor Instrument Companies 
Warren Engineering Co. . 


VALVES, RELIEF 


Anderson, Greenwood & Co. 
Annin Co. ai 
Automatic Switch Co. 

Cash, W. Co. 

Conax Corp. 

Conoflow Corp. 

Consolidated Controls Corp. 
Dahl, George W. Co., Inc. 
Eclipse Fuel Engineering Co. 
Fisher Governor Co. 

General Controls Co. 

Hoke, Inc. 

Kieley & Mueller, Irc. 
Kunkle Valve Co. 

Manning, Maxwell & Mo>re 
Milton ov Co. 

Research Controls, Inc. 
Robertshaw-Fulton Controls Co. 
Warren Engineering Co. 


VALVES, SOLENOID 


Allied Control Co., Inc. 
Annin Co. 

Automatic Switch Co. 
Consolidated Controls Corp. 
Dahl, George W. Co., Inc. 
Eclipse Fuel Engineering Co. 
General Controls Co. . 
Hoke, Inc. ...... 

Norwood Controls 
Robertshaw-Fulton Controls Co. 
Skinner Electric Valve Div. 


VIBRATION INSTRUMENTS 


B & F Instruments, Inc. 
Decker Corp. . 

Kistler Instrument Corp. 
Martin Engineering Co. 

Massa Div., Cohu Electronics 
Robertshaw-Fulton Controls Co. 


VISCOSITY INSTRUMENTS 


Bacharach Industrial Inst. Co. 
Ferranti Electric, Inc 
Hallikainen Instruments 
Moeller Instrument Co., Inc. 
Norcross Corp 

Precision Scientific Dev. Co. 


VOLTAGE INSTRUMENTS 


Acton Laboratories, Inc. 
Airpax Electronics, Inc. 
Assembly Products, Inc. 
B&H Instrument Co., Inc. 
Daystrom-Weston 

Electric Regulator Corp. 
Electro Instruments. Inc. 
Electro- Measurements, Inc. 
Electronic Associates, Inc. 
Giannini Controls Corp. 
Gray Instrument Co. 


Hagan Chemicals & Controls, Inc. 
Hewlett-Packard Co. ilies 
Hickok Electrical Inst. 


Co. 
Hughes Products, Hurhes Aircraft Co. mit 


Industrial Instrument , ne. 
Kin Tel, Cohu Elect: onics 
Moseley, F. L. Co. 
Non-Linear Systems, Inc. 
Ridgway Engineering, Inc. 
Simpson Electric Co. 
Superior Electric Co. 
Technique Associates 
Tektronix, Inc. 

Texas Instruments, Inc. 
Yokogawa Electric Works, Inc. 


WATER ANALYSIS INSTRUMENTS 


Analytic Systems Co. 

Foxboro Co. 

Industrial Instruments, Inc. 
Instruments, Inc. 

Milton Roy Co. 

Scientific & Process Div., Beckman 
Technicon Controls, Inc. 


WATTMETERS 


Assembly Products, Inc. 
Daystrom-Weston 

Electric Regulator Corp. 
Hickok Electrical Inst. Co. 
Simpson Electric Co. 
Welch, W. M. Mfg. Co. 


WEIGH. 


Baldwin-Lima-Hamilton Corp. 
Fairbanks, Morse & Co. 
Dynametrics Corp. 


533 
618 
529 
. 457 


1G SCALES & INSTS. 


136 
773 
170 


WIND TUNNEL INSTRUMENTS 


Aero Research Instrument Co. 
yer, Mfg. Co. 

Dynametrics Corp. 

Ellison Draft Gage Co., Inc. 

Ideal-Aerosmith, Inc. 

Kistler Instrument Corp. 

Norwood Controls 

Texas Instruments, Inc. 


WIRE 


Aero Research Instrument Co. 
Bishop, J. > 
Dekoron Products Div. 
Driver-Harris Co. 

Driver, Wilbur B. Co. 

Industrial Pyrometer & Supply Co. 
Gordon. Claud S. Co. 

Kanthal Corp. 

Pyro-Electric, Inc. 

Smith, E. C. Mfg. Co., Inc. 

Thermo Electric Co., Inc. 


X-RAY EQUIPMENT 


Chicago Apparatus Co. 
Industrial Gauges, Daystrom, Inc. 
Philips Electronics, Inc. 


X-Y RECORDERS & READERS 


Benson-Lehner Corp. 
Bristol Co. 

Electro Instruments, Inc. 
Electronic Associates, Inc. 
Gerber Scientific Inst. Co. 
Hewlett-Packard Co. 
Instron Engineering Corn. 
Leeds & Northrup Co. 
Moseley, F. L. Co 
Ridgway Engineering, Inc. 
Sanborn Co. 


275 


881 
552 


Telecomputer Corp., Data Instrument 302 











ucts and editorial items in this 


The ‘‘Reader Service Bureau” Card fol- 
lowing page 216 is for your convenience 


in making inquiries about advertised prod- 


issue. 








September 1959 


Varian protects 
hydrogen brazing 
operations with 
J-W gas detector 





Construction of Varian Associ- 
ates backward wave oscillator 
tube involves brazing two copper 
tubes with silver eutectic. In the 
operation shown an oxygen flame 
in a hydrogen atmosphere flows 
the eutectic. 


Varian protects against a build- 
up of an explosive gas mixture in 
the shop with a J-W warning sys- 
tem. The indicating 
unit (model RV, 
shown at right) is 
situated in a central 
place and monitors 
nine work stations 
automatically at four 
minute intervals. 








Varian’s explosive gas detector 
system was designed to custom 
requirements. If you have an ex- 
plosive gas hazard in your opera- 
tions, contact Johnson-Williams 
for information on standard models 
and J-W engineering service on 
gas warning systems. | 








—\. Johnson- 


WwW Williams, Inc. 


// Palo Alto 14, California 


Spaet 


Leadership in explosion prevention 
since 1927 
Canadian customers please write: 
Safety Supply Co., Toronto, Ont. 
Fleck Bros. Ltd., Vancouver, B.C. 
CIRCLE NO. 208 ON PAGE 217 
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TECHNICAL LITERATURE AVAILABLE on INSTRUMENTATION, 

















RECOMMENDED PRACTICES—ISA Com- 
mittees are continually at work with in- 
strument manufacturers and users in de- 
veloping standards of use and procedures. 
The results of this work are published as 
ISA Recommended Practices and play a 
vital part in gaining uniformity in the 
instrument field. 


Code No. 

RP1.1-7 Eeicnaton Wig and Thermocouple 
Extension ay ISA Memb. $2.00, 
Non-Memb. 

RP2.1 Manometer Tavies. ISA Memb. 
$1.00, Non- Memb. $1.50. 

RP3.1 Flowmeter Installation Seal And 
Condensate Chambers. ISA Memb. 
$.50, Non-Memb. $.75. 

RP4.1 Uniform Face to Face Dimensions 
for Flanged Control Valve Bodies. 
ISA Memb. $.25, Non-Memb. $.35. 

RP4.2. Standard Control Valve Manifold 
Designs. ISA Memb. $.50, Non- 


RPS.1 Instrument Flow Plan a. 
ISA Memb. $1.00, Non-Memb. $1. 

RP7.1 Pneumatic Control Circuit Pres- 
sure Test. ISA Memb. $.25, Non- 
Memb. $.35. 

RP7.2. Color Code for Panel Tubing. ISA 
Memb. $.25, Non-Memb. $.35. 

RP1l1.1 Mercury Handling. ISA Memb. 

Non-Memb. $.75. 


$.50, 
RP16.1-3Terminology, Dimensions & Safe- © 


ty Practices for Indicating Vari- 
able. Area Meters (Rotometers). 
ISA Memb. $.50, Non-Memb. $.75. 

RP20.la Instrument Specifications Forms 
(see listing). ISA Memb. $1.00, 
Non-Memb. $1.50. 

RP25.1 Materials for Instruments in Ra- 
diation Service. ISA Memb. $.50, 
Non-Memb. $.75. 

RP26.1 Dynamic eae Testing of Pro- 
cess Control strumentation Part 
1—General Recommendations. ISA 
Memb. $.50, Non-Memb. $.75 


ELECTRICAL SAFETY ABSTRACTS—251 
full abstracts, 356 references, 116 pages 
covering all important data on explosion 
hazards, intrinsic safety and the electrical 
ignition of gases, vapors, dusts published 
since 1920. 


Code No. 
ESA Electrical Safety ~ gt ISA 
Memb. $3.50, Non-Memb. $5.00 


Code Nos. 





INSTRUMENT SOCIETY OF AMERICA, 313 Sixth Ave., Pittsburgh 22, Pa. 
Please send me the following ISA Technical Publications: 


America. 





SPECIFICATION FORM PADS—Available 
for each of the Specification Forms print- 
ed in Recommended Practices RP20.1. Each 
pad contains 50 translucent sheets of a 
single form with appropriate instructions 
on opaque paper at the end of each pad. 


Code No. 


RP20.1 Complete Set of 20 pads. ISA 
Memb. $15.00, Non-Memb. $22.50. 

Pad la Temperature Instruments. ISA 
Memb. $1.25, Non-Memb. $1.75. 

Pad lb Temperature Instruments (Filled 
System). ISA Memb. $1.25, Non- 

emb. $1.75. 

Pad 2a Potentiometer Pyrometer & Re- 
sistance. ISA Memb. $1.25, Non- 
Memb. $1.75. 

Pad 2b vee 2 of above.) ISA Memb. 
$1.25, Non-Memb. $1.75. 

Pad 3a Thermocouples. Memb. $1.25, 
Non-Memb. $1.75 

Pad 3b (Page 2 of above.) ISA Memb. 
$1.25, Non.-Memb. $1.75. 

Pad 4a Indicating Bimetal Thermome- 
ters. ISA Memb. $1.25, Non- 
Memb. $1.75. 

Pad 4b (Page 2 of above.) ISA Memb. 
1.25, Non-Memb. $1.75. 

Pad Sa ressure Instruments. ISA Memb. 
$1.25, Non-Memb. $1.75. 

Pad 5b (Page 2 of above.) ISA Memb. 
$1.25, Non-Memb. $1.7 

Pad 6a 


Pressure Gages. ISA Memb. 
$1.25, Non-Memb. $1.75. 
Pad 6b te e 2 of above. Pa Memb. 


Non-Memb. 

Pad 7a Differential Pressure _Instru- 
ments, ISA Memb. $1.25, Non- 
Memb. $1.75. 

Pad 7b (Page 2 of above.) ISA Memb. 
$1.25, Non-Memb. $1.75. 

Pad 8a Orifice Plated and Flanges. ISA 
Memb. $1.25, Non-Memb. $1.75. 

Pad 9a Level Instruments. ISA Memb. 
1.25, Non-Memb. $1.75. 

Pad 10a 


eceiver instruments. ISA Memb. 
Non.-Memb. $1.75. 
Pad 10b (Page 2 of above.) -_ Memb. 
$1.25, Non-Memb. $1. 
Pad lla Control Valves. 
=. Non-Memb. $1.75. 
Pad 12a essure Safety Relief Valves. 
ee Memb. $1.25, Non-Memb. 
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Enclosed find [~-] Check [_] Money Order [-] Cash [-] Company Purchase Order 


a tee Sy ae Ee AAT SI a SRS 


Valuable reference materials covering instrumentation 
theory and practice in all industries are available at 
special low prices through the Instrument Society of 
Official ISA Proceedings, Recommended 
Practices, Training Aids and Films, Russian-translated 
Journals and other published works provide permanent 
records of current developments and progress in the 
technologies. Review the titles below, list the items you 
want by Code Number on the coupon and mail with 
your check or purchase order. 


ISA PROCEEDINGS—Each year the tech- 
nical papers presented at ISA’s Annual 
Conference are published in bound edi- 
tions. These Proceedings constitute a 
permanent record of the progress being 
made in instrumentation and automatic 
control. They are ‘invaluable reference 
books for every instrument executive, en- 
gineer, and technician. 

Code No. 

1958 2nd Bi-Annual National Nuclear In- 
strumentation Symposium. ISA 
Memb. $5.00, Non-Memb. $8.00 

1959a Annual Symposium on Chemical 
and Petroleum Instrumentation. ISA 
Memb. $5.00, Non-Memb. $8.00. 

1958 Chemical & Petroleum Instrumenta- 


tion Symposium. ISA Memb. $5.00, 
Non-Memb. $8.00. 
1958a Telemetering Conference. ISA 


Memb. $3.00, Non-Memb. $5.00. 

1957a Annual Conference. ISA Memb. 
$5.00, Non-Memb. $8.00. 

1957b Rubber & Plastics Instrumentaion 
Symposium. ISA Memb. $3.00, Non- 

emb. $5.00. 

1957¢c Nuclear Instrumentation Sympo- 
siu.n. ISA Memb. $3.00, Non-Memb. 
$5.0. 

1957d Telemetering Cetra. ISA 
Memb. $3.00, Non-Memb. 

1957e FIER I:-Stream Food Analysis. ISA 
Memb $3.50, Non-Memb. $3.50 


TRAINING AIDS AND FILMS—Texts for 

training in automatic control and out- 

lines for a basic course in industrial in- 

struments are available and in constant 

use by ISA Members. Prices below are 

py + copy prices. Special prices quoted 

for lots of 10 or more. Write for informa- 

tion on films. 

Code No. 

1A Principles of Frequency Response 
(Text of ISA rae. ISA Memb. $1.25, 
Non-Memb. 00. 

2A Principles of Automatic Control sag 
of ISA Film). ISA Memb. $.65, Non- 
Memb. $1.25. 

3A Industrial Instrument Training Course 
_— ISA Memb. $.50, Non-Memb. 


RUSSIAN TRANSLATIONS— Authoritative 
English cover-to-cover translations of four 
leading Russian technical journals provide 
the means of staying informed of the 
latest Govelapenente | in Soviet instrumenta- 
tion, measurement techniques and auto- 
matic control. Prices listed, yearly sub- 
scriptions. 

Code No. 

MT Measurement Techniques ‘58, Bi- 
Monthly —U.S. & Canada $20.00. 
Others $23.00. 

TET Instruments & Sepereeantel Tech- 
niques ‘58, Bi-Monthly, US. & 
Canada $25.00. Others $28.00. 

ARDS Automation and Remote Control, 
‘58, Monthly—U.S. & Canada 30.00 
Others $33.00. 

IL Industrial Laboratory '58, Monthly— 
U.S. & Canada $35.00. Others $38.00. 


ISA Journal 
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»SOCIETY NEWS 


In recognition and appreciation 
of outstanding and dedicated service to the advancement 
of the Science and Technology of Instrumentation 
and the principles for which the Society stands, 
The Instrument Society of America is pleased to extend to 


Arnold 0. Beckman 


a lifetime Honorary Membership within the Society 


Scientist, Educator, Executive 


Dr. Arnold O. Beckman, scientist, educator, business executive, 
humanitarian, civic leader, faithful, dedicated friend and servant of 
the Instrument Society of America: in recognition of your long and 
distinguished career; in recognition of your continuing contributions 
to science, industry and education; in recognition of your service 
to the Instrument Society of America, and as a further encourage- 
ment to you in your unselfish and valuable contributions to our na- 
tional economy and prosperity, we in the Instrument Society of 
America are proud to honor you with a lifetime membership in 
the Society with the distinguished grade of Honorary Member. 


For your personal contributions, first as an educator of aspiring 
scientists, later through your personal technical contributions to the 
development of a rugged pH meter, the DU Quartz Spectrophotometer, 
the helical potentiometer, the infra-red spectrometer, the ultracen- 
trifuge, oxygen analyzers and electrophoresis systems, and currently 
as President of Beckman Instruments, Inc., which company you have 
built from a garage operation to its present stature as one of the 
major instrument companies of the world. 


For your services to your community, as a director of the California 
Chamber of Commerce, Stanford Research Institute, and the National 
Association of Manufacturers; as president of the Los Angeles Cham- 
ber of Commerce; and as a leader in Southern California’s campaign 
against air pollution. 


For your key role in the evolution of the Instrument Society of 
America and its efforts to advance the cause of modern instrumenta- 
tion. You joined ISA at its inception, were named a Vice President 
and member of the Executive Committee, and served as President of 
the Society in 1952. You were highly instrumental in the success of 
the Society’s first Annual Meeting held on the West Coast, and were 
a founder-trustee of the Foundation for Instrumentation Education 
and Research. You continue to devote yourself to the Society’s cause 
whenever called to serve on committees or for counsel. 


For these reasons, we honor you. We respect and admire your 
achievements. We are proud to add you to the ranks of our distin- 
guished lifetime associates. 
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Dr. Beckman began his education 
in chemistry at the age of ten, work- 
ing out experiments in a book he 
found in the family attic. Top man 
in his high school class, Dr. Beck- 
man left school early for a war job 
with the Keystone Steel and Wire 
Company in Peoria, Illinois. 

In 1919, Dr. Beckman entered the 
University of Illinois. There he 
earned his bachelor’s degree in 
chemical engineering in 1922, and 
his master’s degree in physical 
chemistry in 1923. He received his 
Ph. D. in photo chemistry from Cal- 
tech in 1928. He remained on the 
Caltech chemistry faculty until 1940. 

Dr. Beckman’s contributions to in- 
strumentation date back to 1935 
when he developed the first com- 
mercial pH meter. It was this in- 
strument, made for a former IIli- 
nois classmate who sought a practi- 
cal device for measuring the acjdity 
of lemon juice, which put Dr. Beck- 
man into business on a part-time 
basis. 

In 1940 he introduced his second 
major instrument, the DU Quartz 
Spectrophotometer, which virtually 
revolutionized chemical analysis. 

In 1942 the Beckman company 
made another significant contribu- 
tion to instrument technology, the 
first commercially-available infra- 
red spectrophotometer, first applied 
to the development of synthetic gub- 
ber vital to the U.S. war effort. 

National Technical Laboratories, 
the forerunner of Beckman Instru- 
ments, began as a modest organiza- 
tion consisting of Dr. Beckman and 
two Caltech graduate students work- 
ing on a part-time basis in a roped- 
off nine-foot section of a garage. By 
1940 the volume of business had 
increased to the point where it was 
necessary for Dr. Beckman to devote 
his full attention to the manufacture 
of instruments. In 1952 National 
Technical Laboratories gave way to 
Beckman Instruments, which today 
employs 3,500 persons in the US., 
Canada, Germany and Scotland, and 
produces instruments at an annual 
rate of $50,000,000. 
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This has been a year of challenges, 
a year of opportunities, and, I am 
happy to state, a year of accomplish- 
ment for your Society. At the be- 
ginning of the year the Executive 
Board adopted a series of specific 
objectives which, if accomplished 
during the year, would produce sig- 
nificant progress in the growth and 
development of the Society. While 
some of these objectives have not 
been fully realized,worthwhile prog- 
ress has been made in achieving a 
great majority of them. A delinea- 
tion of our progress on certain of 
these objectives will be set forth in 
this report. 


Any progress and accomplishment 
in a Society such as ours is the re- 
sult of the unselfish efforts of the 
many individuals who contribute 
their time and energies to the solu- 
tion of its problems. Space does not 
permit mentioning the names of all 
of those who made major contribu- 
tions but the work and efforts of all 
of these individuals is deeply ap- 
preciated and I know that they have 
the satisfaction of having made a 
contribution to a worthy endeavor. 


Even though real progress has 
been made we come to the end of 
the year recognizing that there are 
many important problems still re- 
quiring solution if the Society is to 
continue to grow apace with the 
growth of the technology and 
science which it purports to repre- 
sent, and if it is to take its place 
alongside the other important tech- 
nical societies. 


Organization and Planning 


At the beginning of the year it 
was concluded that major effort 
should be directed at three import- 
ant areas of activity—(1) increase 
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the services of the Society to its 
members and Sections, (2) develop 
a better understanding of the mu- 
tual importance and the interrela- 
tion of the efforts of members, Sec- 
tions, Headquarters office, and those 
serving as officers and in the Divi- 
sions and Committees of the Society 
and (3) broaden the scope of its 
activities and the capacity of the 
Society to disseminate information 
on the rapidly enlarging science and 
technology of instrumentation. 


We concluded that the first two 
areas were so closely related to the 
activities of the District Vice Presi- 
dents, the committees working with 
sections and membership problems 
and certain of our staff people in 
Pittsburgh that we might best co- 
ordinate this effort through one in- 
dividual. An Executive Assistant to 
the President was appointed for this 
purpose. Bill Kates served with dis- 
tinction in this capacity. His con- 
tributions, along with those of the 
District Vice Presidents with whom 
he worked closely, will prove of 
continuing benefit to the Society in 
the years to come. 


While the Society has _ several 
means for disseminating informa- 
tion, such as technical programs, 
publications and educational pro- 
grams among others, we anticipated 
the need for rapid enlargement of 
our symposia and conference pro- 
gram-making potential and the need 
for careful coordination to assure 
adequate coverage of all important 
interest areas without duplication of 
effort. Such programs are generated 
by the divisions of the Technical 
and Industries Departments in par- 
ticular, and to a lesser extent by the 
divisions of the Standards and Prac- 
tices Department and by the Edu- 
cation Committee. We decided to 
effect this coordination with a sec- 


ond Executive Assistant to the 
President. Ben Thomas served in 
this difficult position and made 
many important contributions to 
our progress. He played an import- 
ant part in advancing our program 
planning by one year in addition to 
developing specific programs for our 
Chicago Conference. 


During the early months of the 
year a great deal of effort was 
directed toward planning and this 
culminated in a very successful 
mid-winter meeting held in Febru- 
ary in San Diego, Calif. Officers, 
division directors and committee 
chairmen assembled at this meeting 
and participated in a series of work- 
shop sessions, each of which was 
led by a participant who had pre- 
viously prepared a written discus- 
sion on his subject. These manu- 
scripts were available to those who 
attended well in advance of the 
meeting. The combination of all of 
these manuscripts results in a book 
of over 100 pages and many of these 
presentations will remain landmarks 
of progress and information in the 
years to come. This constituted one 
of the most significant contributions 
in the history of the Society toward 
obtaining a common understanding 
of its problems and approaches 
which should be taken toward their 
solution. Those responsible for our 
program planning completed the 
planning for our 1959 conferences 
and symposia programs and at the 
same time developed programs for 
an expanded schedule of confer- 
ences and symposia for 1960. Thus 
we achieved one very important 
goal in having, for the first time, 
planned all of our technical pro- 
grams for a full year in advance. 
Many other important decisions 
were reached at this meeting and 
our planning there will guide our 
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progress for some time to come. The 
San Diego Section proved to be 
gracious hosts and we were all 
thankful for their efforts to make 
our stay an enjoyable one. 


During the year the desirability 
of changing the name of the Society 
was carefully considered. In a poll 
of the sections and through num- 
erous discussions with members at 
many points in the country it was 
concluded that the overwhelming 
desire of the members was to re- 
tain the present name which has 
gained considerable recognition, not 
only within but outside the Society 
as well. 


Policies and Procedures 


One mark of a maturing society 
is the evidence of well thought 
through policies and procedures to 
guide those who will direct its ac- 
tivities over a period of years. The 
Society had been handicapped both 
because of the lack of adequate pro- 
cedural directives in certain areas, 
and also because frequent changes 
made it difficult for those adminis- 
tering them to work effectively. 
Certain of our objectives, therefore, 
were directed toward developing 
adequate policies and procedures. 
Among those which were adopted 
after long study and discussion I 
should like particularly to mention 
four. : 


A Society such as ISA should 
properly recognize the achievements 
of individuals working in the 
science and technology which it rep- 
resents. Before honors and awards 
can be granted to those deserving 
them it is imperative that some 
guidelines be set down to assure the 
proper administration of such a pro- 
gram. Through the efforts of Past 
President Bob Jeffries, working 
with the Executive Board, compre- 
hensive policy and procedure state- 
ments were developed and adopted. 
Members of the Society have been 
chosen to serve on this committee 
and we can expect in future years 
that recognition will be granted to 
deserving individuals by the Society 
as a consequence of this work. 


Among the most difficult of our 
problems has been the development 
of properly coordinated plans for 
symposia, conferences and exhibits. 
Because so many groups within the 
Society must participate in these 
activities and because they do repre- 
sent such an important part of the 
Society’s work there seemed to have 
been constant hurdles thrown in the 
path of the development of accept- 
able policies and procedures govern- 
ing such activities. I am happy to 
report that after extended effort on 
the part of a number of individuals 
and after extended discussions by 
the Executive Board on a number of 
occasions we do now have compre- 
hensive policies governing all of 
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these activities. The very thorough- 
ness with which these discussions 
have been carried on will help to 
assure that they are well under- 
stood by those who need most to 
make use of them, and it is expected 
that they will go a long way toward 
assuring a more orderly develop- 
ment of these types of activities in 
future years. 


The decision of the members of 
the Society to add two new classes 
of membership, Senior Member and 
Fellow, led to the necessity for the 
development of a Manual of Opera- 
tions and application forms to assure 
safeguarding the principles which 
had been set forth at the time the 
Constitution and By-Laws were 
amended. Under the chairmanship 
of “Brom” Brombacher, the Admis- 
sions Committee has carefully and 
thoroughly developed operating pro- 
cedures which were accepted by the 
Executive Board. Now we are en- 
rolling Senior Members and are pre- 
pared to consider applications for 
Fellow. 


An important aspect of our func- 
tioning concerns the relations which 
we have with other societies and 
with other bodies in government, in- 
dustry or in education. Most fre- 
quently this involves the appoint- 
ment of representatives from the 
Society to other groups to serve 
specific functions. Such appoint- 
ments in the past have been made 
without the benefit of a policy which 
provides for uniform administration 
for such activities and prescribes the 
responsibilities of the individuals 
who are appointed. Again through 
the efforts of Past President Jeffries 
and the Executive Board as a whole, 
a comprehensive policy governing 
all external relations of the society 
with other organizational units was 
developed and will guide future ac- 
tivities of this type. 


As a means of assuring a better 
understanding of the responsibilities 
and duties associated with each of 
the many elected officers and ap- 
pointees, Manuals of Operations 
have been revised or prepared for 
all positions within the Society and 
these are available to those holding 
these positions. Many of the mis- 
understandings experienced in the 
past have thus been avoided and 
more productive effort has been di- 
rected toward solving the problems 
which face the Society and through 
advancing the interests of the Soci- 
ety in its many areas of activity. 


Section and Membership Activities 


The ten District Vice Presidents, 
whose efforts were coordinated by 
Executive Assistant Bill Kates, 
working in conjunction with the 
Sections and Membership Com- 
mittee and the Sections Program Ad- 
visory Committee and members of 


the headquarters staff, directed a 
great deal of attention to many 
problems growing out of our desire 
to improve the effectiveness of our 
sections and to assure a healthy 
growth of membership. The section 
program chairman’s manual has 
been completed and _ distributed. 
Those sections which have used this 
important aid have been enthusiastic 
in their commendation of this work. 


An official section manual was just 
recently completed. It will contain 
a number of the important contribu- 
tions made by District Vice Presi- 
dents and others at the San Diego 
meeting and certain other policies 
and procedures which have been de- 
veloped in the past for section use. 
The manual will be supplemented in 
the future as aids are developed by 
the committees and District Vice 
Presidents who are continuing to 
work on these problems. 


Past experience has shown that 
some of our sections have been 
formed and chartered without the 
assurance of sufficient continuing 
interest or strength to provide a vi- 
tal section over the ensuing years. 
As a result, an appraisal form was 
developed which will be used by our 
District Vice Presidents in the fu- 
ture to provide info.mation con- 
cerning any group which would like 
to become a section of the Society. 
The information thus provided will 
be made available to the Executive 
Board for its consideration before it 
is asked to charter a new section. 
This should assure that only groups 
with sufficient promise for the fu- 
ture will be chartered as sections. 


As a further aid to all of those 
working in the Society, a standard 
filing system has been developed 
which will simplify the problem of 
the sections in retaining and find- 
ing information even though secre- 
taries are changed. 


In order to insure more effective 
coverage of our sections by our Dis- 
trict Vice Presidents it was con- 
cluded after extensive study that the 
present district boundaries should 
be modified and provision was made 
for an additional district to reduce 
the geographical area which must 
presently be covered by a few of our 
District Vice President. This will 
mean that we shall have eleven dis- 
tricts starting in 1960. 


Technical Programs and Activities ~ 


A major expansion of the Techni- 
cal program producing potential of 
the Society was required as a conse- 
quence of the decision in early No- 
vember to hold three major Confer- 
ences next year and four major Con- 
ferences in succeeding years. Our 
Divisions and Committees responsi- 
ble for the development of our tech- 
nical programs previously had de- 
termined that each of our Confer- 
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ences should constitute a technical 
highlight. Thus, speakers could be 
assured of an audience having both 
quality and quantity and the aud- 
ience could be assured of receiving 
information of real value. Addition- 
ally, it was determined that our pro- 
gram of symposia should be broad- 
ened, assuring adequate coverage in 
the many individual areas of in- 
terest. Both of these requirements 
challenged the capacity of our pro- 
gram-making bodies in their plan- 
ning for the year to come. Along 
with this planning, it was necessary 
for these groups to satisfy the re- 
quirements of the symposia which 
had been planned for this year and 
the Annual Conference held in 
Chicago in September. Hence, this 
has been a busy year for our Tech- 
nical and Industries Departments. 
Tom Wherry, our Technical Depart- 
ment Vice President and Ralph 
Tripp, our Industries Department 
Vice-President have worked closely 
with Ben Thomas, ably assisted by 
Herb Kindler of our Headquarters 
Staff, in assuring the success of our 
many 1959 programs while planning 
to meet the needs for our expanded 
efforts in 1960. We can be heartened 
by the progress which has been 
made in achieving another of our 
major objectives—to make LS.A. 
more and more the Society serving 
all those having instrumentation in- 
terests. 


In 1959, our program-making 
bodies sponsored several symposia. 
The Aeronautical, Chemical and 
Petroleum, Nuclear, and Power Di- 
visions of the Industries Department 
each sponsored important symposia. 
Two symposia were sponsored by 
the Analysis Instrumentation Divi- 
sion of the Technical Department. 
The many favorable comments from 
those who attended, as well as from 
the technical press, attest to the ex- 
cellence of the programs which were 
presented. Over 200 papers are 
planned for nresentation at the Con- 
ference in Chicago covering a va- 
riety of subjects as broad as Instru- 
mentation itself. In addition to these 
contributions, these same Divisions 
and Committees have cooperated 
with other groups on co-sponsoring 
and in presenting papers at a num- 
ber of other technical meetings cov- 
ering various interest areas in In- 
strumentation. While the quantity 
of our effort seems in itself to be 
impressive, I am happy to report 
that we have heard many compli- 
ments concerning the impact which 
our meetings are having generally 
on those anxious to keen abreast of 
what is going on in instrumentation 
and anxious to advance the frontiers 
of this interesting science and tech- 
nology. 


While the greatest emphasis was 
placed on completing commitments 
for this year and in advance plan- 
ning for Conferences and Symposia 
for next year, our Technical and In- 
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dustries Department ,also have been 
active in considering other areas of 
interest which might beneficially be 
served by the Society. A new divi- 
sion was constituted in the Technical 
Department to serve the interests of 
a specialized field concerned with 
photographic instrumentation tech- 
niques and devices. This division ap- 
pears likely to grow significantly in 
the near future because of the wide- 
spread interest in the techniques 
which this group of engineers and 
scientists has been developing. 


Considerable attention has been 
given to the field of precision meas- 
urements involving not only the 
classical electrical standards but al- 
so the more newly developed elec- 
tronic precision measurement tech- 
niques predominantly in use in 
space, missile and areonautical fields- 
As the needs of this group become 
more apparent, the Society will take 
such steps as may be required to 
adequately serve their interests. 


There is a rapidly broadening in- 
terest in computer techniques used 
for controlling the operation of ma- 
chine tools and mechanized opera- 
tions of many types. The Society is 
investigating the desirability of 
serving those whose interests are 
predominantly in this area and it is 
probable that action will be initiated 
in the near future to furtner explore 
interests among those so oriented. 


The rapidly broadening space and 
missile program is opening up many 
new fields where measurements are 
of prime importance. Those work- 
ing in and concerned with techniques 
for the measurement of environ- 
mental factors in space vehicles, 
meteorology and its many implica- 
tions with respect to space flight, 
the measurement of tremendous for- 
ces occurring in the thrusts of jets, 
the whole field of measurements 
made hundreds of feet below the 
surface of the ocean and many other 
subjects offer ample opportunity for 
expanding the horizons of ISA’s fu- 
ture. Some of our members’ interest 
in these new fields of endeavor, 
along with others who see a need 
for expanding the dissemination of 
information on these subjects, are 
helping us to determine how best we 
may approach the problem of serv- 
ing these instrumentation interests. 


Our Instrumentation Research 
Committee under William A. Wild- 
hack has developed a listing of 65 
proposed research subjects as a 
stimulus to university faculties in 
programming these subjects for 
their graduate students. Additional- 
ly, this Committee has prepared a 
monograph which describes the na- 
ture and status of instrumentation 
research work under way and con- 
templated by universities, Govern- 
ment agencies, research institutes, 
and private industry. The Com- 
mittee is developing a basic defini- 





tion and a set of guiding principles 
which will encourage the identifica- 
tion of instrumentation as a recog- 
nized area of science and engineer- 
ing. 


Publications 


After extensive planning by the 
Publication Committee under the 
chairmanship of Nat Cohn, followed 
by a critical analysis of the financial 
implications involved in producing 
a Transactions, the Executive Board 
decided that the Society should un- 
dertake immediately the publication 
of a Transactions as a continuing 
program. This constitutes another 
milestone in the accomplishments of 
the Society since the Transactions 
will constitute a permanent litera- 
ture of instrumentation which can 
be indexed and retained by libraries. 
While present indications are that 
the Transactions program will be a 
continuing deficit operation, your 
Executive Board adhered to a funda- 
mental principle of the Society that 
the purpose of obtaining funds is to 
provide services to its members and 
to others generally having instru- 
mentation interests. It is honed that 
the first issue of the Transactions 
may be issued early next year. 


The Measurements and Control 
Instrumentation Division of the 
Technical Department, under the 
direction of Jack Ward, described 
the need for a compendium of in- 
formation on transducers of a va- 
riety of types. This Division pro- 
posed a means for obtaining and 
keeping current the large fund of 
information which would be re- 
quired to publish periodically such 
a compendium. After careful study 
and analysis by the Publications 
Committee and a critical analysis of 
the financial implications, the Ex- 
ecutive Board decided that the need 
for such a compendium was suffi- 
cient and directed that its publica- 
tion should be initiated. This con- 
stitutes another service of the 
Society to its members. It is ex- 
pected that the compendium will be 
issued sometime next year. 


Under the leadership of Editor 
Charley Covey, continued improve- 
ments were made in the ISA Jour- 
nal and in particular in its concise 
and interesting coverage of a wide 
variety of subjects relating to in- 
strumentation. Following extensive 
help from members of the Aeronau- 
tical Division, the sparkling Novem- 
ber issue drew favorable comment 
from a wide range of readers be- 
cause of its timeliness in reporting 
in a series of articles and editorials, 
information pertinent to the broad 
interests of those concerned with 
aeronautical and missile instrumen- 
tation. Other issues of similar na- 
ture in other fields of interest are 
planned in the near future as are 
additional editorial improvements to 
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increase the acceptance generally of 
the Journal among all of those in- 
terested in instrumentation. 


Our Annual Report again docu- 
mented the progress of the Society 
for the previous year. Many favor- 
able comments were received on the 
content and on the format. Much of 
the work was done in the Head- 
quarters Office by Herb Kindler. 


Standard Practices 


We had set as an objective the 
expansion of our Standards and 
Practices efforts into other interest 
areas. In the past most of our ef- 
forts have been directed to the pro- 
duction processes industries. Our 
Standards and Practices Depart- 
ment, under Vice President Glen 
Gallagher, started activity in two 
additional areas, Aeronautical and 
Power. Committees have been or- 
ganized in the Aeronautical Division 
to study specific problems. A list of 
problems is being developed in the 
Power Division. Plans are under- 
way to organize a Nuclear Division. 


The Production Processes Division 
under Fred Winterkamp published 
a bibliography of abstracts on elec- 
trical hazards and has three tenta- 
tive Recommended Practices ready 
for publication. Thirteen Recom- 
mended Practices are in preparation 
and as many more are under study 
by this busy Division. 


The Department continues to main- 
tain active liaison with a number of 
other societies which have mutual 
interests in standards. It has plan- 
ned sessions at each of the forth- 
coming Conferences and will spon- 
sor a Symposium next year on “Safe- 
ty in Electrical Instrumentation”. 
There is opportunity for important 
service by many more members in 
the broad field of activities with 
which this Department is concerned. 


Education 


At the beginning of the year, we 
lacked a definition of responsibili- 
ties of the Education Committee and 
we had no organization to develop a 
program in an area of importance 
to not only our members but to all 
those concerned with instrumenta- 
tion generally. Stimulated by Presi- 
dent-elect Johnston and under the 
chairmanship of Ed Wanner, the 
Education Committee established its 
basic objectives, out-lined its most 
appropriate areas of activity and de- 
veloped a working organization 
which is now active in many fields 
of instrumentation education. One 
group has diligently sought to de- 
velop definitions of the types of 
work done by instrument techni- 
cians. When completed, this infor- 
mation is expected to yield a firm 
basis on which to develop curricula 
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for factory-sponsored courses, in- 
industry courses and technical in- 
stitute courses aimed at serving the 
instrumentation technician employed 
by major units of our industrial 
economy. Other arms of the Com- 
mittee are at work on problems re- 
lated to supplementary education 
for those already active in instru- 
mentation, in areas of vocational 
guidance for promoting career op- 
portunities in instrumentation, for 
strengthening the curricula of smal- 
ler colleges and ur:iversities empha- 
sizing the principles of instrumenta- 
tion in conjunction with science and 
engineering courses and for develop- 
ing and preparing educational tech- 
niques which can be used by sec- 
tions, by certain educational insti- 
tutions and by industry. The results 
of this year of organization and ini- 
tial efforts should bring dividends to 
the Society in future years. 


Relations With Other Societies & Groups 


The Society continued its support 
of the Foundation for Instrumenta- 
tion Education and Research both 
through financial contributions and 
through the efforts of certain of its 
members who serve on its Board of 
Trustees and are active on its com- 
mittees. While the Foundation op- 
erates as a separate entity under in- 
dependent direction and control, it 
is helping to advance instrumenta- 
tion just as is ISA which founded it. 
The Foundation was able to direct 
funds from a number of sources into 
activities supporting instrumentation 
education and research. Of particu- 
lar importance, it obtained donations 
from industrial supporters in the 
amount of $24,000 to sustain six fel- 
lowships for students to continue 
their programs of graduate study 
leading to advanced degrees in in- 
strumentation. The Foundation con- 
tinued to aid technical school teach- 
ers in becoming more familiar with 
the theory of _ instrumentation 
through specialized courses spon- 
sored at universities and it spon- 
sored one additional clinic which 
brought together engineers and 
scientists concerned with the prob- 
lems of measurement and control 
with respect to cloud physics and 
weather modification. 


As a member Society in the 
American Automatic Control Coun- 
cil, ISA agreed to participate in a 
series of five annual symposia 
jointly sponsored by ISA and the 
other four members of AACC devot- 
ed to the presentation of papers on 
the theories of automatic control 
systems. These symposia will be in- 
dividually sponsored each year by 
one of the five Societies. ISA is par- 
ticipating with the other member 
Societies in the preparation of a 
number of papers which are to be 
presented at a meeting of the In- 
ternational Federation of Automatic 


Control to be held in Moscow next 
year. 


ISA members have presented pa- 
pers through the efforts of our pro- 
gram-making bodies at meetings of 
the Eleventh Conference on Elec- 
trical Techniques in Medicine and 
Biology at Minneapolis in Novem- 
ber 1958, the AAAS in Washington 
in December 1958, the AIEE in Phil- 
adelphia in April 1959, and the Na- 
tional Telemetering Conference in 
May 1959 at Denver. 


Many members of ISA as indi- 
viduals participated in liaison capa- 
cities with the committees and di- 
visions of other Societies in the 
prosecution of projects which are 
being undertaken by these groups. 


Headquarters Office 


Under the capable leadership of 
Bill Kushnick, the Headquarters Of- 
fice was operated efficiently to pro- 
vide the multitude of services re- 
quired to keep the Society’s many 
activities functioning. The responsi- 
bilities of the staff have been grow- 
ing each year, keeping pace with 
the enlarging activities of the So- 
ciety and the expanded services 
which it offers. The decision to spon- 
sor three conferences in 1960 and 
four each year thereafter with ac- 
companying exhibits will impose 
significant additional responsibilities 
on our staff. With the decision to 
increase the number of exhibits we 
decided to undertake all promotion- 
al activities in connection with our 
exhibits starting in 1960. We shall 
be contracting outside the Society 
only for floor management of our 
shows. This necessitated a reorgan- 
ization of our staff with Ralph Stot- 
senburg assuming the responsibility 
for all promotional activities. Sub- 
sequently, key personnel were added 
for section and membership activi- 
ties, for education and for a phase 
of our promotional activities. The 
staff will be appreciably enlarged 
in 1960 as the many duties imposed 
by our ambitious program require 
continuous attention. 


Communication 


In my report one year ago as 
President-Elect, I outlined our re- 
quirements for better communica- 
tions if we were to succeed in our 
many endeavors. Our District Vice 
Presidents have spent many hours 
working on improved communica- 
tion techniques and in trying to con- 
vey to the Sections in their Districts 
such things as (a) the objectives of 
the Society, (b) how the many ac- 
tivities are benefiting our members, 
(c) how the Society may be of help 
to the Sections in increasing the ef- 
fectiveness of their programs and 
(d) how the Sections may be more 
effective in increasing the stature of 
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those engaged in instrumentation 
work and of the Society in the com- 
munity of which they are a part. 
There are evidences that this effort 
has been at least partially success- 
ful but there is need for still more 
improvement. At a recent meeting 
the District Vice-Presidents set some 
goals for the months ahead which 
should assure further improvement. 


Public Relations 


Another of our objectives was to 
increase the effectiveness of our 
communications to those outside the 
Society in stressing to them the im- 
portance of instrumentation and of 
those who perform the many differ- 
ent types of work required in this 
science and technology. Mr. Robert 
DeVore who joined our Headquar- 
ters staff early this year has worked 
with our General Relations Depart- 
ment Vice-President, Phil Sprague, 
in developing a comprehensive state- 
ment of what we hope to accomplish 
through public relations efforts both 
with our members and with those 
outside our membership who should 
be interested. The results of this 
well-planned program are already 
becoming evident and we can look 
forward to increased effectiveness 
of this activity in the future. 


Following our successful Execu- 
tives’ Day program at Philadelphia 
last year, it was concluded that we 
should hold an Executives Day pro- 
gram in Chicago in conjunction with 
our conference this year. While cer- 
tain innovations will be introduced, 
the basic intent will remain the 
same. That is, we seek to help top 
executives of large corporations bet- 
ter understand the present and po- 
tential interest which they should 
have in instrumentation so that their 
leadership may be helpful in ex- 
panding the benefits which this tech- 
nology offers to all mankind. Phil 
Sprague is chairman of the commit- 
tee for Executives Day and is giv- 
ing excellent leadership to this ac- 
tivity as he has to so many other 
ISA activities in recent years. 


Our officers and others have un- 
selfishly given of their time and tal- 
ents in speaking on numerous oc- 
casions before groups having a va- 
riety of interests. In each such in- 
stance, the cause of instrumentation 
is advanced and our objective of 
influencing others to more effective- 
ly utilize instrumentation is brought 
closer to realization. 


Finances 


Our Treasurer, Howard Hudson, 
will report separately on the finan- 
cial condition of the Society and on 
the anticipated income and expend- 
itures for next year. It is desirable 
though that the work of the Treas- 
urer and the Finance Committee, 
under the chairmanship of Bill 
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Crawford, be recognized. During the 
years they were called upon fre- 
quently to make financial analyses 
of the many important proposals 
involving the expenditure of size- 
able sums of money which were 
brought before the Executive Board. 
Their analyses of the financial im- 
plications in each of these instances 
have been of great help to the Ex- 
ecutive Board in permitting it to 
reach decisions which it is hoped 
that time will prove to be wise. Ad- 
ditionally, the method of reporting 
financial conditions and projections 
was given considerable study with 
the result that the Executive Board 
now has more complete information 
on which to make its periodic anal- 
yses of the Society finances. A num- 
ber of additional proposals involv- 
ing both potential sources of income 
and expenditure are under review 
by the Finance Committee and the 
results of their analyses and recom- 
mendations should be forthcoming in 
the near future to guide the Exec- 
utive Board in reaching its conclu- 
sions. 


The Society will conclude this 
year with a slight surplus even with 
the increased expenditures for the 
additional services provided. Our 
budget for next year will see a sig- 
nificant increase primarily because 
of the two additional conferences 
and exhibits. Our present projec- 
tions indicate that we shall offset 
the much greater expenditure re- 
quirement with sufficient income to 
allow a slight surplus to accumulate 
next year. Thereafter, we should see 
increasing surpluses which will 
make possible still additional serv- 
ices of the type which require defi- 
cit spending but which truly ad- 
vance the cause of instrumentation 
= increase benefits to our mem- 

rs. 


Conclusions 


As we view the past year in retro- 
spect it is apparent that many of 
the problems which confronted us 
has been resolved. We see, too, evi- 
dences of planning for the future— 
one which should loom even bright- 
er as the Society seeks to meet the 
needs of one of the most dynamic 
and rapidly growing technologies in 
existence. This rapid growth poten- 
tial poses many problems, though, 
of which future administrations 
must be constantly aware. I shall 
mention a few of them. 


1. Competent administrators are 
needed in many positions. The 
discovery of new ones and the 
careful use of those presently 
working in the Society should 
be a matter of constant concern 
for those guiding the destinies 
of the Society. 





2. The rapidly expanding tech- 
nical program schedule will im- 
pose real tests of the ability of 
those responsible to organize the 
efforts of enough individuals to 
assure that the quality of the 
programs does not suffer. 


3. The expanding exhibit sched- 
ule will impose added burdens 
on the Headquarters Staff and 
care must be exercised to main- 
tain the high standards which 
have come to be expected at ISA 
exhibits. 


4. Our membership is not grow- 
ing rapidly enough to keep pace 
with the growth of instrumenta- 
tion. This is not because we fail 
to enroll enough members but 
because our losses are too great. 
Our sections must give more at- 
tention to their programs and 
to finding ways to actively en- 
roll more of their members in 
Society work to reduce these 
losses. 


5. There is still a need for more 
members who will serve on 
committees or otherwise actively 
participate in the work of the 
Society. Many would like to 
have such an experience but do 
not know how to get started. 
We must find ways to acquaint 
these members with those in 
responsible positions in the So- 
ciety. 


6. While our program of im- 
proved communications and 
member services has brought 
our sections to a better under- 
standing of our mutual inter- 
ests there is still much to be 
done toward improving our com- 
bined efforts and cooperation in 
the best overall interests of the 
Society. 


Future Achievement 


The reins of le.dership will trans- 
fer next year to Jock Johnston who, 
as President - Elect - Secretary, has 
demonstrated his abilities and his 
devotion to the best interests of the 
Society. His assistance and counsel 
on many of the problems which 
have confronted us this year I great- 
ly appreciate. I am certain he will 
continue the policies and approaches 
which will lead the Society forward 
to greater achievement. 


I am grateful for the opportunity 
to serve as your President. It was 
a distinct honor and a privilege. My 
greatest satisfaction has been the 
opportunity to work closely with 
so many fine people who have given 
freely and willingly of their time 
and energies to gain any achieve- 
ments which may have accrued to 
the Society’s benefit. 
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Treasurer’s Report 
for 1959 


by Howard W. Hudson 
(Panellit, Inc.) 


Treasurer 


Instrument Society of America 


As most of you know, the year 
1959 brought significant new devel- 
opments, which are already having 
a profound effect upon the charac- 
ter of our Society. Although these 
developments will be described in 
more detail in reports by other of- 
ficers, brief comments in this report 
are important because of their fi- 
nancial significance. 


The Executive Board adopted a 
set of objectives for this year, the 
majority of which were aimed to- 
ward greater development of mem- 
ber and Section interest in support 
of Society objectives and the devel- 
opment of a plan for the entire tech- 
nical programing activities to accel- 
erate the accomplishment of these 
established objectives. The target, of 
course — continued development in 
the growth and stature of the ISA 
in order that it may assume its 
proper significance in the dynamic 
technology of instrumentation. 


Fiscal year 1959, which ends Oc- 
tober 31, is still incomplete. The 
current year’s operations were pro- 
jected against total receipts of about 
$700,000 and total expenditures of 
about $695,000. Major receipt items 
are from dues, advertising, and ex- 
hibit space. Membership and ISA 
Journal advertising are at this time 
less than budgeted, but somewhat 
ahead of 1958. Exhibit space sales 
are ahead of 1958 and of the 1959 
budget. It is therefore expected that 
the year end results will yield the 
budgeted surplus of $5,000. 


The Society’s surplus at the be- 
ginning of this fiscal year was $235,- 
775.03. Most of this continues to be 
invested in U. S. Securities and in 
interest bearing short term bank 
certificates. Fixed assets, compris- 
ing office and other equipment, rep- 
resent only about 5% of our total 
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assets, reflecting a highly liquid fi- 
nancial situation. 


While not included here in the 
comparisons, we are administering a 
grant of $117,500 from the National 
Science Foundation for publishing 
translations of Russian instrumenta- 
tion magazines. Circulation is in- 
creasing and we have every reason 
to believe that our competence in 
executing this project will warrant 
the renewal of the grant. 


For 1960, ISA’s budget of receipts 
and expenditures reach the million 
dollar mark for the first time in its 
history. It projects substantial in- 
creases in membership, advertising, 
and exhibit space sales. It provides 
for new publication services such as 
Transactions and a Transducer 
Compendium. It provides an ex- 
panded number of conferences. 


Transactions will enhance ISA’s 
prestige as a technical society by 
providing members and others with 
the best authoritative instrumenta- 
tion literature. Approximately $30,- 
000 has been appropriated in 1960 
for underwriting this publication 





service. The organization and mech- 
anism for publishing at least one 
issue of each of the four parts of 
the Transactions series has already 
been adopted, and steps are already 
underway to implement the pro- 
gram. 


Three conferences and exhibits are 
scheduled for 1960, in Houston, San 
Francisco and New York, to bring 
this service of the Society to many 
more of our members than is possi- 
ble with but one such event each 
year. With this increased schedule 
our Headquarters office will assume 
full responsibility for the promo- 
tion of attendance and for the sale 
of exhibit space. This will entail 
additional staff, the expenses of 
which will be largely defrayed by 
funds which were originally paid to 
outside agencies for these services. 


A comparison of the 1959 and 1960 
budgets, together with 1958 actuals, 
accompanies this report. The prog- 
ress is noteworthy not so much in 
terms of the surplus but in the ad- 
ditional services which the expan- 
sion of activities now makes it pos- 
sible to offer ISA members. 





COMPARISONS — 1958, 1959, 1960 











RECEIPTS EXPENSES 
et Budge 

ne oe || os oe ie 
Society Administration $98,969.84 $119,000 $139,500 $139,559.02 $264,000 $203,700 
ISA Journal 189,229.97 260,500 308,400 210,376.19 248,500 309,400 
Transactions 30,000 
Transducer Compendium 18,900 18,900 
Other Publications 28,019.77 28,300 32,500 37,233.93 24,000 44,700 
Symposia 9,758.05 7,500 5,500 16,529.88 7,500 24,600 
Conferences & Exhibits 326,878.38 285,500 535,100 223,188.35 151,500 398,500 
TOTAL 652,856.01 700,800 1,039,900 626,887.37 695,500 1,029,800 
Surplus 25,968.64 5,300 10,100 














NOTE: 1959 Society Administration expense as shown is before distribution of overhead te 
the other revenue producing functions. 1958 and 1960 figures reflect this distribution, 
which normally is made at the end of fiscal year. 
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Each year, as we take stock of 
our accomplishments and adjust our 
sights on what’s ahead, we have said 
that the past has merely been prepa- 
ration for the future. This year is 
in that respect no different. We 
promise ourselves that now we are 
going to really get off the ground. 
Membership will increase 15%. 
Transactions will become a reality, 
exhibits will reach areas never be- 
fore served, 20 fellowships will be 
granted, members will advance to 
Senior Members and Fellow grades, 
new’ standards will be issued, and, 
in general, the technical and social 
stature of the Society will improve. 


I know that I speak for all of 
our 1960 officers when I say that we 
will do our best to see that these 
things come about! Yet, as we look 
toward 1960, I get the feeling that 
perhaps something more is needed. 
Something derived from a more 
thorough analysis of our needs. 


I have always been a champion of 
eccentricity or individualism and in- 
itiative, and a friend of mine re- 
cently sent me a copy of Lt. Col. 
L. F. Urwich’s address to a Harvard 
Business School Club. In it he said, 
“It may well be that a change in 
our whole outlook towards educa- 
tion is overdue. We must cease to 
regard it as something which is of 
concern only for training the young 
and thus confined to institutions in 
which professors wage an unequal 
battle for the privilege of instruct- 
ing students in wisdom, students 
who, at that stage of their growth, 
are almost invariably and properly 
more deeply involved emotionally 
in other interests.” To him, educa- 
tion is a continuing thing. In this 
and future generations the idea that 
one can close the book upon gradu- 
ation from college is “outmoded 
rubbish of a handicraft age.” Pro- 
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Looking Toward 1960 


by John Johnston, Jr. 
(E. I. duPont de Nemours & Co., Inc.) 
President-Elect-Secretary 


Instrument Society of America 


grams of continuing adult education 
are an essential part of the mental 
revolution through which we are 
going; programs of education which 
sharply reflect the needs of the 
future instead of yesterday’s or even 
today’s needs. This, I think, has 
particular reference to education in 
the relatively undocumented science 
of measurement and control. 


A Potent Influence 


Our institutions of learning can 
provide these programs if they have 
the opportunity to maintain alert- 
ness to the changing patterns of 
knowledge. Part of this alertness 
comes from faculty initiative, part 
from sponsored research, part from 
industrial liaison. But a large and 
important part also comes from cross 
fertilization between faculty mem- 
bers and practitioners in related 
fields. That this last is a potent in- 
fluence is demonstrated by the im- 
pact that such organizations as the 
AMA, IRE, AIEE, ASME, ECPD, 
etc., have on college curricula and 
accreditation. The ISA is capable of 
demonstrating a similar influence. 
Several outlines of courses in in- 
strumentation have been published 
as papers by ISA individuals. Yet, 
except for the now outdated tech- 
nician outline, no official guidance 
has been produced by the Society. 
With the broad range of technical 
and scientific competence represent- 
ed in our membership, we have 
available a potent source of authori- 
tative leadership in the design of 
educational programs to meet mod- 
ern demands. We should be using 
this source now. If the basic princi- 
ples of measurement and control 
are an essential ingredient of all 
science and engineering effort, and 
if measurement science is the yard- 
stick by which technological prog- 









ress makes progress, and measure- 
ment techniques are the enabling 
means for success in experimental 
research, and control is the key to 
the successful conduct of production 
as well as experimental operation, 
all as stated by our speakers in their 
Executives’ Day talks last year, then 
the fundamental physics, mathe- 
matics and physical chemistry need- 
ed for adequate appreciation of 
measurement and control technology 
should be organized into courses in 
every undergraduate and graduate 
curricula. Outlines from which fac- 
ulty committees can develop these 
courses should be made available 
by the Society. From these and oth- 
er sources within ISA, really ef- 
fective programs can be designed 
to meet the differing needs in major 
areas of industry and at specific 
levels of individual talent. 


Educational Aids 


Authoritative texts for use in con- 
junction with these programs should 
be stimulated, or, in fact, produced 
by ISA. Educational aids capitaliz- 
ing on the capability of member 
organizations are a most logical 
product of Society design. Sponsor- 
ship and participation in programs 
of educational T.V., in high school 
science fairs, in amateur projects, in 
government advisory committees 
and in many other important efforts 
are an inherent responsibility of 
the technical society. At least one 
of our sister societies (ASM) feels 
its educational responsibility so in- 
timately that it conducts 16 corres- 
pondence courses on its own. 


How can our tremendous poten- 
tials be channeled into the accom- 
plishment of our educational goals? 
The Education Committee can car- 
ry part of this responsibility, but 
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every ISA member must feel that 
he is a part of the effort and must 
lend his hand to the realization of 
these Society objectives. 


Standards and Practices 


A second illustration of the en- 
viable opportunity that ISA has for 
providing needed and valued serv- 
ices is in its promotion of uniform 
design, installation and maintenance 
practices. However, in 14 years we 
have issued less than 20 separate 
pieces of standardization informa- 
tion on only 9 subjects at the rate 
of about 10 pages per year. Regard- 
less of the reasons for such poor 
performance, and allowing for the 
possibility that performance here is 
only partially measured by numbers, 
it is quite obvious that any organiza- 
tion purporting to serve the inter- 
ests of an industry as large as the 
instrumentation industry, must gear 
itself to better represent such in- 
terests. I understand that ASME, 
albeit a larger and older society, has 
3,000 of its members on over 400 
standardization and code - making 
committees and that they issue over 
7,500 pages of material per year. 


ASTM is even more prolific with 
its 14,000 pages on 2,500 standards. 
AIEE, in cooperation with the elec- 
trical trade associations, is also pro- 
lific. ASA is actively supported by 
productive representation from each 
of 110 such organizations. It has 
recognized more than 1,650 Amer- 
ican Standards and about 400 more 
are currently active. How can we 
insure that ISA is assuming a pro- 
portionate responsibility in the ques- 
tion of standardization? We have the 
organization, we have the system- 
atic procedure for processing the in- 
formaton, we have the talent and 
the leadership and no one will deny 
that we have the problem. Appar- 
ently all that we need is the energy 
to overcome inertia and the mech- 
anism for expediting decision. Per- 
haps in the coming year we can do 
something about the latter and thus 
motivate the entire operation si- 
multaneously into the Power, the 
Aeronautical, the Nuclear and the 
Production Process instrumentation 
standards activity. Perhaps we can 
enlist the assistance of such or- 
ganizations as ASTM, SAMA and 
ASA for the conduct of this work. 
Perhaps we can consolidate instru- 
mentation standards information 
from whatever source into a single, 


appropriate publication, issued bi- 
ennially and maintained up-to-date 
with the help of a full-time staff 
man. 


Publications Program 


Certainly, the incorporation of 
important standards, codes and pro- 
cedures into a single up-dated refer- 
ence would be a valuable service 
to instrumentation. In the same 
vein, authoritative texts on seg- 
ments of measurement and control 
principles and practice will imple- 
ment educational programs in in- 
strumentation. Integrated into an en- 
lightened publications program and 
complemented by technically re- 
warding symposia, conference ex- 
hibit and Section activities we will 
have set the stage for healthy and 
lasting growth. Our Committees and 
Divisions will be able to see and 
serve their objectives. We will have 
reached the point where with justi- 
fiable pride, we can point to our 
work in the Society as an alive and 
widely accepted work, serving to 
enhance instrumentation in its role 
as a vital and creative component 
of our modern technology. 








ISA Conferences Through 1960 


The following list of ISA-sponsored or co-sponsored national conferences and symposia is not complete. Watch 
“Coming Events” in the ISAJ for up-to-date listings on conferences and symposia, and “Meeting Previews” for 
papers solicitation notices, technical session information and other advance program information on ISA events. 


Date 
November 10-12, 1959 


February 1-4, 1960 
March 9-11, 1960 


April 3-8, 1960 
April 5-7, 1960 


May 2-3, 1960 
May 2-5, 1950 
May 9-11, 1960 
May 9-12, 1960 
May, 1960 
June 1-3, 1960 


September 26-30, 1960 





Conference 


12th Annual Conference on Electronic Tech- 
niques in Medicine and Biology—Philadelphia 


ISA Instrument-Automation Conference and 
Exhibit—Houston 


ISA Temperature Measurement Symposium— 
Columbus, Ohio 


6th Nuclear Congress—New York City 


3rd National ISA Chemical and Petroleum 
Instrumentation Symposium—Rochester, N.Y. 


ISA Symposium on Safety Instrumentation— 
Wilmington 


6th National ISA Flight Test Instrumentation 
Symposium—San Diego 


3rd National ISA Power Instrumentation 
Symposium—San Francisco 


ISA Instrument-Automation Conference and 
Exhibit—-San Francisco 


National Telemetering Conference 
6th Annual I‘ = Instrumental Methods of 
Analysis Sy: .»osium—Montreal 


ISA Instrumentation-Automation Conference 
and Exhibit—New York 


Programed by 
ISA Medical and Biological Division with IRE 
and AIEE 
ISA — all programing Divisions 
ISA Measurement and Control Instrumentation 
Division 
ISA Nuclear Industry Division with EJC 


ISA Chemical and Petroleum Industry Division 
ISA Production Processes Standards Division 
ISA Aeronautical Industry Division 

ISA Power Industry Division 

ISA — all programing Divisions 

ISA Data Handling and Computation Division 
with ARS, AIEE, IAS. 


ISA Analysis Instrumentation Division 


ISA — all programing Divisions 
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In the other reports of the Officers 
are the highlights of our Society’s 
progress during 1959. Your Head- 
quarters, as the administrative arm 
of ISA, participated in all the ac- 
tivities, from planning through exe- 
cutien. This report therefore is a 
supplement to the others, furnishing 
data by which to measure the pres- 
ent stage of progress. 


Membership Growth 


The current year is not yet over, 
but the trend is reflected from this 
record. 





Annual 
Increase Percent 


Year Membership 


july 1955 7877 

July 1956 8883 1006 12.8 
July 1957 9860 977 11.0 
July 1958 10611 751 1.6 
July 1959 11329 718 6.8 


Total increase 3452 
Four year increase 43.8% 





While this average annual increase 
of about 11% is not unsatisfactory, 
in view of the faster growth of the 
instrumentation field itself, there is 
greater potential than we have been 
able to capture. We also are expe- 
riencing a _ substantial turn-over 
rate, after several years of one’s 
membership. 


Attention is being focused now on 
additional membership services at 
both the section and national levels. 
There is confidence therefore that 
the annual increase in membership 
will accelerate during the next few 
years. 


Eight new Sections were chartered 
during the period June 1, 1958 to 
July 30, 1959 bringing our total of 
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Executive Director's 
Report for 1959 


by William H. Kushnick 
Executive Director 


Instrument Society of America 


active Sections to 97, including 2 
student Sections. 


Membership Survey 


Questionnaires were distributed to 
all members in order to obtain cur- 
rent information as to their tech- 
nical and industrial interests. Only 
about 65% of the membership re- 
sponded, despite a repeat issuance 
of the questionnaire to those who 
did not reply. Another effort to get 
closer to 100% will be made in the 
fall. 


This data is being entered in code 
on all our membership records. We 
will thus be able to furnish informa- 
tion for committee service, for spe- 
cific mailing lists, and for general 
statistics of the composition of ISA 
membership. 


Conferences and Symposia 


Headquarters brings to confer- 
ences and symposia, continuity of 
planning experience which, in con- 
cert with programing activities of 
Society Divisions and host func- 
tions of ISA Sections, creates ef- 
fective meetings. Headquarters un- 
dertakes, in varying degrees, re- 
sponsibility for publication of pro- 
ceedings and preprints, national pub- 
licity, physical arrangements, gen- 
eral coordination, registration and 
financial accounting. These services 
are offered both for Society meet- 
ings and those conferences and sym- 
posia in which ISA joins forces with 
other Societies. } 


Attendance at symposia where ISA 
was the sole sponsor increased 24% 
from 1,680 registrants in 1958, to 
2,085 in 1959. The number of papers 
presented increased over 60% from 
73 in 1958, to 120 in 1959. Pre-regis- 
tration interest indicates that at- 


tendance at the Annual Conference 
this year will be at least 20% high- 
er than the 1,528 registration of last 
lear. A total of 222 papers are sched- 
uled for the Chicago conference this 
year, compared to 186 last year. 


ISA also participated with other 
societies to present the following 
1959 meetings: Electrical Techniques 
in Medicine & Biology, National 
Telemetering Conference, Confer- 
ence on Analog & Digital Instru- 
mentation, and the Nuclear Con- 
gress. 


Annual Exhibit 


This service has had satisfactory 
growth. Overall attendance has var- 
ied somewhat with the locality of 
the exhibit, although exhibitors re- 
port an increasing satisfaction with 
the “quality” of the attendance. The 
past four years pattern is as follows: 





Year City Sq. Ft. Rented Attendance 
1955 Los Angeles 50,900 14,430 
1956 New York City 68,494 30,449 
1957 Cleveland 71,085 18,501 
1958 Philadelphia 74,162 23,875 
1959 Chicago 81,000° 25,000** 


*rentals as of July 31, 1959 
**estimated 








ISA Journal 


This publication has made notable 
progress in its short history. Begun 
in 1954, 1959 looks like it will be a 
good year for all criteria of prog- 
ress. 


The figures are actuals for ail 
calendar years shown through 1958. 
For 1959, the figures are projected 
against the actuals as of August 1, 
with four months yet to go. 


ISA Journal 
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1954 1955 1956 1957 1958 1959 
Aver. Monthly Circ. 7533 8140 9601 13,193 15,833 16,575 
Reader Serv. Inquiries a 10,228 20,515 25,621 42,279 52,000 
Adv. Pages 301 386 510 693 581 685 
Editorial Pages 683 744 744 854 817 817 
Pages Printed 934 1,130 1,254 1,547 1,398 1,502 
Adv. Income $51,593 $69,821 $116,192 $176,830 $156,517 $200,000 

Soviet Journals quency response are planned for 


The Headquarters has been ad- 
ministering a grant of $117,500 from 
the National Science Foundation for 
the translation, publication, and 
subscription promotion of four Rus 
sian Magazines covering instrumen- 
tation. 


The grant is for the 1958 issues 
of Automation and Remote Control, 
Instruments and Experimental Tech- 
niques, Measurement Techniques, 
and Industrial Laboratory. At this 
writing there are 619 subscriptions 
representing income of about $12,000. 


A proposal has been made to the 
NSF to publish the 1959 issues of 
these same four journals. It is ex- 
pected that the project will be con- 
tinued. 


Other Publications 


Symposium papers were publish- 
ed by Headquarters as bound pro- 
ceedings to provide reference vol- 
umes for registrants, for persons 
unable to attend, and for persons 
who may search the literature in 
future years. In each case, proceed- 
ings were made available to ISA 
members at a price 50% less than 
to non-members. Those published in 
1959 were: Nuclear Instrumentation 
Symposium, International Gas 
Chromatography Symposium, and 
Chemical and Petroleum Instrumen- 
tation Symposium. 


More than 100 papers to be pre- 
sented at the 1959 Annual Confer- 
ence are being preprinted for dis- 
tribution in Chicago. 


The Society’s two sound and col- 
or films, “Principles of Automatic 
Control” and “Principles of Fre- 
quency Response”, were extensively 
used by ISA Sections, industrial 
firms, schools, and other societies. 
Companion texts to each film also 
enjoyed wide use. 


Standards and Fractices Depart- 
ment efforts have contributed to the 
publication of not only recommend- 
ed practices, but alsc an abstract 
compilation. RP 16.1.2.3. is a new 
publication, to be distributed to all 
members, covering terminology, di- 
mensions, and safety practices for 
additional types of rotameters. RP 
1.1-.7 is a reprinting in one booklet, 
of the seven individual thermo- 
couple and thermocouple extension 
wire practices previously issued. 
Two additional practices on fre- 
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distribution in late 1959. 


The work of the standards com- 
mittee on “Wiring for Hazardous 
Locations” developed into a now 
available publication of abstracts 
and references on “Electrical Safe- 
ty” for atmospheres of gases, vapors, 
and dust where possible ignition is 
a hazard. 


Manuals of Organization and Pro- 
cedure were developed for all the 
major units of the Society. These 
serve as guides to the activities and 
responsibilities of the officers, chair- 
men, and division directors. 


For the Sections, guides were is- 
sued on the duties of the principal 
officers; on program planning, mem- 
bership promotion, and for some 
of the other major committees. Each 
Section will soon be sent a binder, 
containing all this information so 
that the President and his successors 
can use it as a handy reference. 


A codification of Society policies 
was also completed and distributed 
to all members of the Executive 
Board. This will facilitate continuity 
in policy formulation and change. 


The Headquarters operations have 
shown a very high increase in rev- 
enue producing functions which for 
the most part are reinvested in new 
services or in expansion of existing 
services. 


In 1954 the Society experienced a 
deficit, and during 1955 through 1957 
a basic need was to provide a fi- 
nancial surplus that would be ade- 
quate to assure stability of opera- 
tions. Since then, each budget was 
planned to give less emphasis to 
surplus accumulation, and more to 
providing additional services. 

These summaries reflect the Soci- 
ety’s fiscal operations: 





Year Receipts Expenses Difference Surplus 


1954 $414,139 $429,009 $14,870) $71,947 
1955* 325,536 295,915 29,621 101,568 








1956 528,807 465,420 63,387 164,955 
1957 581,224 536,373 44,851 209,806 
1958 652,856 626,887 25,969 235,775 
1959** 700,800 695,500 5,300, 241,075 
1960** 1,039,900 1,029,800 10,100 = 251,175 


* 10 months only, due to change in fiscal year. 
** Budgeted figures; other years are actuals. 





Staff 


Our staff grew in numbers during 
1959 in accordance with the author- 
ized budget and in accordance with 
the increased services and activities 
authorized by the Executive Board. 
At this writing there are 34 employ- 
ees, 2 of which are chargeable to 
the National Science Foundation 
project. 

To prepare for taking on more di- 
rect responsibility in 1960 for the 
sale of exhibit space and for promo- 
tion of attendance, the Headquarters 
was reorganized to establish a Sales 
Promotion Department. This group 
will also handle the promotion and 
sales of ISA Journal advertising and 
subscriptions and purchases of all 
other ISA publications. 


We have already begun to promote 
exhibit space rentals for the three 
1960 Conferences and Exhibits in 
Houston, San Francisco, and New 
York City. 


Our public relations efforts have 
increased for the 1959 Conference 
and Exhibit, for which we have is- 
sued many releases, hand tailored 
for each subject matter and for the 
specific technical magazines showing 
interests in each of these programs. 
Similar publicity was given to the 
1959 Symposia. 


Our plans to increase our educa- 
tional services matured this year. 
This unit of our staff is engaged in 
the preparation of curricula, instruc- 
tional materials, visual aids, and 
guides for the initiating of courses. 
Their issuances will soon be avail- 
able to Sections and to schools. 

The activities of our Journal edi- 
tors are covered elsewhere in this 
report. 


Section and Membership activities 
are being spurred towards longer re- 
tention of members and a larger 
number of new admissions. Analysis 
of new Section areas, analysis of the 
reasons why members fail to con- 
tinue their affiliation in ISA, pat- 
terns for membership promotion— 
are all being prepared to assist in 
= accelerated growth curve for 
SA. 


Our stream of communications to 
the membership, Sections, and na- 
tional organization, initiated by the 
Executive Board, Departments and 
Divisions as well as by our own 
staff, increased greatly. Some have 
called us a “paper mill”, but trans- 
mission of what is being planned, 
what is required to be done, and 
what reports are necessary, and then 
the transmission of the feedback, are 
all necessities for adequate com- 
munications and coordination. 


I take this occasion to commend 
my staff for conscientious devotion 
to their duties. They give unspar- 
ingly of their time and talent way 
beyond their routine job description 
requirements. I am proud to be 
their director. 
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Executive Board Doings 





Executive Board Approves New West Coast District 


¢ by John Johnston, Jr., President-elect-Secretary, ISA 


; 
ISA Forms New District 


The explosive expansion of instru- 
mentation activity on the West Coast 
has made necessary the division of 
District 9 into two halves, thus creat- 
ing a brand new district and the 
need for another District Vice-Presi- 
dent and his associated organization. 
The territory included in what was 
formerly District 9 imposed intoler- 
able sacrifices on the travel budget 
of the Vice-President. More efficient 
communication and closer liaison 
will become possible with the crea- 
tion of the new office. In fact, this 
doubles the representation from our 
West Coast Sections and should more 
than double the bonds of under- 
standing between each of the ex- 
tremes in our geographically dis- 
persed organizational units. The 
change was made in response to 
petitions from all of the sections in- 
volved. 


Additional changes going into ef- 
fect as a result of the combined Sec- 
tion request and Redistricting Com- 
mittee Recommendation will move 
Charleston, West Virginia to District 
IV, Wayne County to District V, De- 
troit to District V, Paducah to Dis- 
trict VIII, Memphis to District III, 
and Paso del Norte to District VII. 
The combined effect of all of these 
changes will be to equalize the re- 
sponsibility of each of the District 
Vice-Presidents, thus improving the 
frequency and effectiveness of con- 
tacts with his constituents. 


Brand & Wildhack First Fellows 


Upon recommendation by the Ad- 
missions Committee, the Executive 
Board conferred the grade of “Fel- 
low of the Instrument Society of 
America” on two of its former presi- 
dents. It will be recalled that the 
by-laws change authorized last year, 
makes possible the granting of this 
grade of membership to those hav- 
ing acknowledged engineering or 
scientific attainments and whose ac- 
tive association in the instrumenta- 
tion field equals or exceeds fifteen 
years. It is an honor reserved only 
to those whose technical accomplish- 
ments in the field of instrumenta- 
tion are nationally recognized. Wil- 
liam A. Wildhack as head of the 
Office of Basic Instrumentation in 
the United States Bureau of Stan- 
dards has contributed extensively in 
the instrumentation and_ related 
sciences as attested by his numerous 
patents, publications in the technical 
literature, and participation in very 
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significant work of the Bureau. He 
has also exerted powerful influence 
on the direction taken in the re- 
search and development programs of 
the many agencies for whom he has 
acted in an advisory capacity. War- 
ren H. Brand, as Vice-President in 
charge of engineering for the Cono- 
flow Corporation has been responsi- 
ble for technical accomplishments 
which are less likely to become pub- 
lic information. He too, holds sev- 
eral patents and has contributed to 
the technical literature in the field 
of instrumentation. In his work at 
Oak Ridge on instrumentation for 
the control of nuclear operations and 
in prior association with the develop- 
ment of contro] systems for military 
aircraft, he contributed significantly 
to the advance of instrumentation 
technology. Ihe Society is deeply 
indebted to each of these Fellows for 
their leadership in guiding its af- 
fairs through period of stress that 
overlapped their respective admin- 
istrations as its President. 


Society to Publish Transducer 
Compendium 


Full authorization was granted at 
this Executive Board Meeting to fi- 
nance the publication of a 300 page 
book containing tabular and textual 
information relating to transducers 
for mechanical, physical, biological, 
chemical and industrial measure- 
ments. The information will be com- 
piled from more than 5,000 sources 
and published in a form that will 
allow easy addition of supplemen- 
tary information as it is issued to 
maintain the original edition up-to- 
date. This project is the result of 
two years of determined effort on 
the part of the Primary Elements 
Committee of the Measurement and 
Control Instrumentation Division. It 
represents the first project of its 
kind to be tackled by a society unit 
and marks the beginning of an era 
of increased service to members. 


Transactions Program Launched 


The final steps necessary for pub- 
lication of the Society’s Transactions 
was taken when the Executive 
Board authorized an expenditure not 
to exceed $30,000 net cost to the 
Society to initiate the transactions 
program recommended by the Pub- 
lications Committee. This action 
authorizes the Committee to decide 
on the production and distribution 
procedures which are in the best 
interests of the Society as a whole 
and which contribute to the success 


of the publications venture. The 
Executive Board agreed that there is 
no likelihood that the transactions 
program will become self-supporting 
financially but will continually en- 
tail substantial annual subsidies. It 
fully realizes that provision of the 
service represented by the trans- 
action publication is basic to the 
operation and continued growth of 
a technical society whose primary 
objective is the dissemination of in- 
formation on the arts and sciences 
of instrumentation. The Publications 
Committee and the numerous volun- 
teers who will be contributing re- 
alize the magnitude of the job fac- 
ing them. Everyone appreciates that 
a considerable sacrifice in time and 
energy will be essential to the suc- 
cessful activation of this important 
work. 


1960 Budget Approved 


Anticipating an 18% increase in 
membership and additional income 
from the winter and spring exhibits, 
the 1960 budget approved by the 
Executive Board forecasts expendi- 
tures of $1,029,800 against an expect- 
ed income of $1,039,900 for an an- 
ticipated surplus of $10,100. Major 
items of expenditure are $203,700 for 
Society administration, $309,400 for 
publication of the ISA Journal, 
$93,600 for other publications (in- 
cluding the Transactions and the 
Transducer Compendium), $24,600 
for the conduct of Divisional Sym- 
posia, $252,700 for the conduct of 
the New York Conference and Ex- 
hibit, $72,900 for the conduct of the 
Houston Conference and Exhibit, 
and $72,900 for the conduct of the 
San Francisco Conference and Ex- 
hibit. 


Society Adopts New Policy on Symposia 


Each year as the number of sym- 
posia sponsored by individual Divi- 
sions and Committees of the Society 
has increased. The need for a guide 
book to help avoid recurrent pitfalls 
has become more apparent. To de- 
velop appropriate guides without in 
any way inhibiting the interests and 
enthusiasms of individual units in 
the Society represented a major 
challenge in statesmanship. Usually 
the responsibility for Society sym- 
posia is divided among each of three 
or more groups: the Host Group, the 
program-making body, and _ the 
Headquarters Staff. This division of 
responsibility may differ in degree 
for each symposium, making it de- 
sirable to outline each group’s re- 
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sponsibilities in order that uniform- 
ly high standards can be maintained 
in the conduct of Society affairs. A 
check list of these responsibilities is 
provided in the new policy state- 
ment and the procedures which have 
been found to contribute to sym- 
posia success are detailed in an ef- 
fort to help each group to be aware 
of the factors involved and to en- 
courage each segment of the Society 
to accept the responsibility that it is 
best equipped to discharge effective- 
ly. An additional benefit to be ex- 
pected from adherence to relatively 
uniform policies is that a compre- 
hensive schedule of symposia can be 
projected well in advance of the 
program year. This should generate 
a more acceptable calendar and geo- 
graphic distribution of symposia and 
should minimize interference with 
the affairs of our Sections and those 
of other societies. 


New Section Chartered on Long Island 


The Executive Board approved the 
request of the Long Island Section 
for charter as an Official Section of 
the ISA. This new unit has the 
sanction of the New York Section, 
from which its charter members 
will be largely derived. The New 
York Section, recognizing the de- 
sirability for minimizing the geo- 
graphic handicap imposed on some 
of its members, appropriated $1,000 
to the treasury of the new section. 
Preliminary organizational meet- 
ings have been held. A _ charter 
membership of over 100 appears 
likely and we are assured that the 
Long Island Section will be one of 
our most successful. 


New Faces on Board 


Although Tom Pierson could not 
attend, all of the other nominees to 
the 1960 Executive Board participat- 
ed in the Sea View meeting. This 
opportunity for orientation was fol- 
lowed on Saturday morning by a 
meeting in which the plans for 1960 
were outlined and a number of chal- 
lenging goals agreed to. Nominees 
in attendance included Messrs. Ralph 
H. Tripp, John C. Koch, Adelbert 
Carpenter, Nathan Cohn, Nelson 
Gildersleeve, John R. Mahoney, Mil- 
ton M. McMillen and Robert C. 
Mann. The remainder of the meet- 
ing was made up of members who 
will be serving their second year on 
the Board. 

During Friday’s proceedings the 
following appointments were an- 
nounced or approved: 


For the San Francisco 1960 Con- 
ference and Exhibit, General Chair- 
man of the Host Committee—Mr. D. 
J. Pompeo; Co-Executive Chairman, 
representing the Northern California 
Section—Mr. E. Schimbor; Co-Ex- 
ecutive Chairman representing the 
Santa Clara Valley Section, Mr. Ken 
Johnson. For the 7 7 York 1960 
Conference and Exh! it, Co-Execu- 
tive Chairman representing the New 
Jersey Section on the Host Com- 


mittee, Warren S. Jones and repre- 
senting the New York Section, 
George C. Johnson. 

Robert T. Sheen was appointed to 
the Admissions Committee for a 
term ending October, 1961. 

The newly established Honors and 
Awards Committee was manned 
with R. J. Jeffries as Chairman and 
member for three years; Messrs. Carl 
Kayan and Jerry McMahon, for 
terms ending October, 1961; E. A. 
Adler and Ralph Munch for terms 
ending October, 1960. 

Mills Dean was approved as 1960 
Director of The Physical and Me- 
chanical Measurements Division. 

Mr. J. A. Parker was appointed 
Conference Chairman for the 1960 
Conference and Exhibit in New 
York City. 


Future Exhibit Locations and Schedules 


After considerable deliberation 
taking into account factors of mem- 
bership interest, geographic locality, 
and attendance potential, a com- 
posite schedule was decided which 
represents the combined recommend- 
ations of the Exhibitor’s Advisory 
Staff, the District Vice-Presidents 
and the repeated exortations from 
certain Sections. In tabular order 
the schedule is as follows: 











PROPOSED CONFERENCE AND EXHIBIT SCHEDULE 

Year Winter Spring Summer Fall 

1961 St. Louis Pittsburgh Toronto Les Angeles 
1962 Boston Dallas Seattle Cleveland 
1963 Los Angeles Atlanta or Jacksonville Detroit New York 
1964 San Francisco Houston Twin Cities Philadelphia 
1965 San Diego Pittsburgh Montreal ~~ 
1967 ? ? ? New York 











SAMA Recorder-Controller Award 
To Be Made At Banquet 


One of the main events of the An- 
nual ISA Banquet on September 23 
at the Palmer House in Chicago will 
be awards to authors of the three 
top articles appearing in the ISA 
Journal during the 12 months end- 
ing May 1959. First prize is $300, 
second prize is $200, and third prize 
is $100. These will be the second 
annual awards by the Recorder-Con- 
troller Section of the Scientific Ap- 
paratus Makers Association. The 
awards were established in 1958 to 
recognize the most outstanding ori- 
ginal papers authored by ISA mem- 
bers and published in the ISA Jour- 
nal. 

To be eligible, authors must not 
be connected with any organization 


engaged in manufacturing, sales or 
service of industrial and scientific 
instrumentation end control equip- 
ment. Twenty-seven papers are eli- 
gible for this year’s awards. 


The Committee of Judges for the 
1958-59 awards are Dr. Lawrence L. 
Ranch, Instrumentation Engineering, 
University of Michigan (chairman) ; 
Lloyd E. Slater, Executive Director, 
Foundation for Instrumentation Ed- 
ucation and Research; and Charles 
W. Covey, Editor, ISA Journal. 


Presentation of the awards will be 
made by Paul S. Dickey, Chairman 
of the Recorder-Controller Section 
of SAMA and President of Bailey 
Meter Co. 








Attend the Annual ISA Members Meeting — Morrison Hotel 


Tuesday — September 22 — 9:00 a.m. 
Help ISA plan for the future. 
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Medicine and Biology 
Bibliography 


Headquarters has available on re- 
quest copies of the 20-page bibliog- 
raphy of the 11th Annual Conference 
on Electrical Techniques in Medicine 
and Biology, sponsored by ISA with 
IRE and AIEE in November, 1958. 

The bibliography is a_ specially 
compiled list of key references to 
the material presented at the con- 
ference, which brought together a 
large interdisciplinary group of sci- 
entists whose specialties ranged 
widely in the pure and applied areas 
of biology, physics, engineering and 
medicine, but who shared a common 
interest in the technology arising out 
of electronics and its applications to 
the problems in the life sciences. 

Costs of preparing and distributing 
the bibliography were defrayed by 
U. S. Public Health Service grant 
H-4266 and Minneapolis-Honeywell 
allowed the use of their facilities for 
printing. The bibliography can be 
obtained from the Instrument Soci- 
ety of America, 313 Sixth Avenue, 
Pittsburgh 22, Pa. 
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ISA’s Educational Challenge 


by Emil J. Minnar, Staff Assistant 
Technical and Educational Services 


Instrument Society of America 


Providing educational services for ISA’s rapidly in- 
creasing membership offers a challenging opportunity. 
To serve the membership successfully, ISA’s Officers 
together with the Headquarters Staff formulated an 
educational plan. 

To provide a broad educational pregram an Education 
Committee of proven capability wes activated in 1959. 
The chairman of this committee, E. C Wanner, was ap- 
pointed by the President-elect-Secretary. Ed Wanner 
is a consultant on specialized technical education for the 
General Electric Company in Schenectady, N.Y. For 
effective operation, he organized the following units: 
University Advisory Committee—-Dr James B. Reswick; 
Vocational Advisory Committee—Lawrence E. Maley; 
Technical Institute Committee—Ernest A. Heckler; Sup- 
plementary Education Committee—J. E. Casey; and the 
Education Techniques Committee.* Detailed information 
regarding the activities of the first four committees 
is presented on p. 63, August 1959 ISA Journal. The Edu- 
cation Techniques Committee will function in an advi- 
sory capacity to the sections by suggesting methods of 
motivation and aids in conducting courses. Currently 
compiled information on available films, slides, demon- 
strators, etc., will be organized and issued. 

To provide the guidance and aid necessary to accom- 
plish this program the Society has authorized Head- 
quarters staff assistance. By creating a full-time educa- 
tional service, achievement of Society goals can be 
accelerated. 

During May, 1959 the Education Committee held its 
first meeting in New York City to determine the current 
program for each committee. Projects crystallized at 
this meeting follow. 


1. A concerted effort will be made to enlist college 
faculty members on the University Advisory Com- 
mittee. By seeking men actively engaged in the 
teaching field, the committee feels it will have ad- 
ditional perspective to review course material used 
in accredited colleges and universities. Analyzing 
the status and scope of instrumentation courses 
presently being taught will aid in establishing ac- 
ceptable standards for course content and lecture- 
laboratory materials. A program calling for close 
cooperation with the American Society of Engineer- 
ing Education, it is hoped, will facilitate ISA’s ef- 
forts in this area. 


2. Promotional plans for vocational guidance will be 
accomplished by providing a manual for school 
guidance counselors describing the career oppor- 
tunities that exist in instrumentation. Further inter- 
est will be stimulated by promoting Student Day 
programs at Society exhibits. Career guidance talks, 
documented by slides, are presently being made to 
broaden this program. 


3. Available section lecture material will be compiled 
for use by all sections. Establishing a central point 
for information pertinent to instrumentation edu- 
cation will provide Society membership with an 
access to a variety of subjects and programs suit- 
able for section presentation. 


4. The need to revise the Society-prepared film, “Prin- 
ciples of Automatic Control,” was stressed. Revision 


*This committee needs a chairman. If you are interested, or if you know of 
anyone who is qualified to lead this activity, please contact the Education Dept., 
ISA Headquarters, 313 Sixth Avenue, Pittsburgh 22, Pa. 
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will be initiated when a competent individual to 
head this work is found. Your suggestions are in- 
vited. 


5. Due to the enthusiasm generated by the attendees 
of the Educators Workshop held at the 1958 Phila- 
delphia Conference, the committee decided to con- 
tinue the workshop. Plans are presently being 
completed to hold the workshop at the Chicago 
Conference and Exhibit in September, 1959, and the 
San Francisco Conference and Exhibit in May, 1960. 


6. One of the activities growing out of the first work- 
shop, in 1958, was a survey to determine the educa- 
tional requirements for various types of instrumen- 
tation technicians. This work has been undertaken 
by the Task Force on Instrumentation Technicians 
under the guidance of Abner G. Hathaway of 
United Electronics Laboratories. The Task Force 
prepared and circulated a questionnaire to various 
industries throughout the country requesting infor- 
mation about the technician’s required abilities, 
degrees of skills, etc. The answers to these questions 
are now being compiled and interpreted. This in- 
formation will be available for publication to all 
ISA members following oral presentation at the 
Annual Conference in Chicago. 


ISA Headquarters Staff is presently assisting in the 
development of the aforementioned projects. Top priority 
is assigned to preparing a course outline for technicians 
and engineers just entering the instrument field. It is 
divided into three sections: Part one deals with measure- 
ments of temperature, flow, pressure, level, and with 
analysis instrumentation and indicating and recording 
devices. Part two will cover contro] fundamentals and 
control devices. The third part will contain information 
on data processing and systems. The first section has 
already been drafted and is being reviewed by outstand- 
ing authorities before publication. Drawings are being 
incorporated in the outline where feasible. At some 
later date sets of slide will be made available from 
these drawings as aic : to course presentation. Shortly, 
a plan for organizing and conducting section education 
programs and suggestions for effective use of visual-aid 
material for instructional purposes will be prepared and 
distributed. 


The present film and speakers lists are being expand- 
ed and brought up to date. These will be distributed to 
the sections for use this year. As these materials are 
completed, Headquarters will be able to assist the sec- 
tions in planning and augmenting their educational 
activities. From time to time, supplementary informa- 
tion on how to conduct clinics, short courses and Society- 
community affairs will be supplied to Section Education 
Chairmen. To help speed completion of these materials, 
sections are asked to send Headquarters any information 
which may contribute to this effort. 


It is the intention of the Society to provide and main- 
tain current information. Periodic communication with 
Headquarters will enable the compiling and classifying 
of the information gained from these various sectional 
activities so that all may profit by use. Feedback re- 
garding the success and modifications to present pro- 
grams will serve to enrich source material for the 
future. These contributions will be compiled and pre- 
pared in suitable form for communication back to the 
Society membership. 
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A high point in the ISA National Nu- 
clear Instrumentation Symposium was 
the Thursday evening banquet speech 
by Senator Henry C. Dworshak (stand- 
ing). At the speakers table were (I to 
r) Sam Levine, Manager, General Elec- 
tric; L. J. Hansen, ISA Idaho Falls 
Section Pres. and with Phillips Petrole- 
um; Dr. Jj. B. Philipson, Director of 
Operations, Idaho Division of AEC; 
Senator Dworshak; A. F. Sperry, Panel- 
lit; and Dr. R. L. Doan, Plant Mana- 


ger, Phillips Petroleum. 





More Nuclear Test Facilities 


Assure U.S. Progress in Atomic Power 


The many more experimental and 
prototype reactors and other re- 
search facilities authorized by the 
current session of Congress mean 
that the nation’s atomic power pro- 
gram can continue to expand and 
explore new areas. This is the as- 
surance of continued U. S. leader- 
ship in the nuclear field by United 
States Senator Henry Dworshak of 
Idaho, in an address before the 2nd 
Annual ISA Nuclear Instrumentation 
Symposium at Idaho Falls, Idaho, 
June 24-26. Senator Dworshak point- 
ed out that, in view of the fact that 
the European installation programs 
are getting started slower than ex- 
pected, it would appear necessary 
for those who have been looking 
toward the foreign market as a stop- 
gap for American output until atom- 
ic power becomes economic in this 
country, to take a second look. He 
said they may wish to reconsider 
whether or not we should devote 
greater efforts to our own domestic 
program. The senator added that 
“fall out” measurements is a field 
that could have better instrumen- 
tation. 


Two factors dominated this three- 
day ISA meeting in Idaho Falls. The 
technical: sessions, with 16 papers, 
were predominantly about safety and 
monitoring instrumentation. Topics 
ranged from hardware to applica- 
tion and design techniques. The sec- 
ond highlight of the meeting was a 
day-long tour of the National Re- 
actor Testing Station—eighteen op- 
erating reactors in an area four- 
fifths the state of Rhode Island. This 
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is the largest concentration of reac- 
tor test stations in the world. The 
Material Testing Reactor (MTR), the 
father of testing reactors, operates 
at a thermal power of 40 megawatts. 
It has had as many as 600 experi- 
ments operating simultaneously. The 
Engineering Test Reactor (ETR) is 
the outgrowth of a need for more 
facilities and higher flux levels. It 
operates at a maximum thermal 
power of 170 megawatts, with 144 
facility holes for materials testing. 
The third major unit on the tour was 
the Chemical Processing Plant (C- 
PP), a facility to reprocess spent 
fuel elements from all U. S. reactors 
using enriched fuel. 


The Symposium, sponsored by the 
ISA National Nuclear Industry Di- 
vision and hosted by the ISA Idaho 
Falls Section, was a very successful 
event because of the tremendous 
“beind the scenes” work by mem- 
bers of the local ISA section. The 
section members responded to every 
need for the meeting. The speakers 
and visitors had high praise for the 
organization and conduct of the 
symposium. 

The Wednesday morning session 
produced a discussion of the relative 
merits of two safety trip units—one 
a new transistorized unit by Minne- 
apolis-Honeywell, and a power rar-ge 
flux amplifier by General Electric. 
Considerable interest was aroused 
on the legal aspects of effluent mon- 
itoring by radiation devices. The 
importance of adequate theoretical 
consideration prior to design and 


production of nuclear devices was 
made by several speakers. 









The outstanding success of the 
Idaho Falls Nuclear Symposium can 
be directly credited to these three 
men: R. F. Shockley, Program 
Chairman, (Convair); L. W. Scar- 
brough, Host Committee Chairman, 
(Phillips Petroleum); and Robert C. 
Mann, Director of ISA Nuclear In- 
dustry Division, (General Electric). 






Participants in the Friday afternoon 
session: (1 to r) P. K. Bollinger, 
General Electric, Hanford; R. L. 
Schuch, Los Alamos Labs; E. B. 
Hubbard, General Electric, West 
Lynn; R. L. Moore, Oak Ridge Na- 
tional Labs; and not shown D. S. 
Toomb, Union Carbide Nuciear, 
Oak Ridge. 
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Exec-Director’s Diary 


It’s the time of another annual con- 
clave of ISA members and their as- 
sociates—our fourteenth. It is truly 
instrumentation’s major educational 
event. With its many session,clinics 
and workshops, with its huge display 
of instrument products and services, 
ISA’s Conference and Exhibit pro- 
vides, under one roof and during 
one week, a unique opportunity to 
keep abreast of the latest instru- 
mentation concepts, designs, devel- 
opments and applications. 


The Conference program is the 
synthesis of the judgment of the So- 
ciety’s programing group on what 
is especially significant to those con- 
cerned with instrumentation and 
control. It aims to meet the needs 
of the “long hairs” as well as the 
newcomers in the field. It serves a 
diverse pattern of specializations. 
Presenting the papers and contrib- 
uting to its discussions are those 
who have achieved wide recogni- 
tion as leaders in thought and action 
in instrumentology. 


complement to the educational ob- 
jective of the program. Here the 
viewer sees demonstrated those de- 
vices about which he may have 
heard or read, and determines their 
applicability to his own problems. 
Both in the Conference and at the 
Exhibit he exchanges views with 
others who have faced similar op- 
erating problems, enabling him in 
many instances to avoid for his 
company costly experimentation. In 
airing his problems with the exhib- 
itor he helps also to activate their 
thinking toward the development of 
equipment to serve his, as well as 
others’, needs. 


To assure you and your company 
the maximum value from this event, 
attendance is essential at the Con- 
ference as well as at the Exhibit. 

To further enhance the value of 
your attendance, pre-plan your par- 
ticipation. Check with your associ- 
ates on what information they would 
like you to bring back, and include 
their needs in your plan. Take notes 
of what you learn, add to these notes 
with resource materials available in 
preprints of the technical papers 
and in the manufacturers’ booklets. 


And above all, make searching in- 
quiries on what is important to you 
and your company. Just to hear and 
see are not sufficient; inquiry and 
discussions are the dynamics of de- 
cision making. 

Then, when you return to your of- 
fice, compare what you learned with 
those of others in your company who 
may also have attended. Then cir- 
culate a report to your associates, 
so that all those concerned with in- 
strumentation can benefit from your 
visit to the ISA Conference and Ex- 
hibit. 

Several similar opportunities will 
be available in 1960, when ISA con- 
ducts three Conferences and Ex- 
hibits. Here are the places and 
schedules. Add them to your notes 
and to your report so that your 
management can begin pianning now 
who to send to each of these: 


February 1-4, 1960 — Houston 
May 9-12, 1960—San Francisco 
September 26-30, 1960—New York 


The Exhibit is a vitally practical 


Wildhack, Brand=ISA’s First Fellows 


William A. Wildhack, former president 
of the Instrument Society of America, has 
been admitted to the grade of Fellow of 
the Society. As head of the Office of Basic 
Instrumentation in the United States Bu- 
reau of Standards, he has contributed ex- 
tensively to instrumentation and related 
sciences, as attested by his numerous pat- 
ents, publications in technical literature 
and participation in the very significant 
work of the Bureau. He has also exerted 
a powerful influence on the direction ta- 
ken in the research and development pro- 
grams of the many agencies for whom he 
has acted in an advisory capacity. 

Mr. Wildhack pioneered the recognition 
of instrumentation as a field of science in 
its own right, and has been a leader in 
spreading that recognition beyond the in- 


Warren H. Brand, f.rmer president of 
ISA and Vice-President in charge of engi- 
neering for the Conoflow Corporation, has 
been named a Fellow of the Instrument 
Society of America. 

Mr. Brand holds several patents and has 
contributed to the technical literature in 
the field of instrumentation. In his work 
at Oak Ridge National Laboratory from 
1948 to 1954 on instrumentation for the 
control of nuclear operations and in his 
prior association with the development of 
control systems for military aircraft, he 
contributed significantly to the advance- 
ment of instrumentation technology. 

He has full charge of research and de- 
velopment activities and the general engi- 
neering department at the Conoflow Cor- 
poration. Through his activities there he 
is making valuable contributions to such 
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strumentation profession itself. The Basic 
Instrumentation program under his direc- 
tion has contributed importantly in a wide 
variety of areas ranging from improve- 
ment of measurement capabilities in well- 
recognized areas such as vibration meas- 
urement, to foresighted investigation of 
electron interferometry. The results of this 
program to date are contained in approxi- 
mately 130 reports and publications. 

He has held many important offices in 
ISA, including the Presidency during 1954. 
He was responsible for the current ISA 
program for publication of translations of 
Russian instrumentation journals. He is 
the present chairman of the ISA Commit- 
tee on Research and Development. 

Mr. Wildhack is a member of many dis- 
tinguished professional societies. 


defense efforts as nuclear energy and mis- 
sile programs. As a former member and 
chairman of the Committee for Instru- 
mentation for Production Processes, and 
as vice-president of ISA Technical Divi- 
sions, he has contributed heavily to uni- 
form standards in the industry. 

He has served ISA as a member and 
chairman of the Instrumentation for Pro- 
duction Processes Committee, as National 
President, as Vice-President of the Tech- 
nical Division, as member of the Execu- 
tive Board and of the Society Structure 
and Planning Committee, as member and 
chairman of the nominating committee and 
as president of the Oak Ridge Section. He 
is now a member of the Philadelphia Sec- 
tion . 

He is a graduate of Cooper Union Col- 
lege of Engineering. 





William A. Wildhack 





Warren H. Brand 
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ISA Furthers Nuclear Standards Work 


The Society joins with the American Standards Association and twenty-one 
other participating societies to set up definitions of needed nuclear instru- 
mentation standards, to invite suggestions from manufacturers and users and 
to foster the initiation of nuclear standards projects by the member societies. 


The American Standards Associ- 
ation has set up a Nuclear Instru- 
mentation Committee, comprised of 
representatives from 22 professional 
societies. The ISA representative on 
the committee is E. S. Day of Gen- 
eral Electric. 

The Committee will set up means 
for the adoption of useful nuclear 
standards for both manufacturers 
and users of nuclear instrument and 
control equipment. The Committee 
will carefully scrutinize all proposed 
standards to assure universal con- 
currence, after which the standard 
will be published by ASA, indicat- 
ing acceptance of the proposal for 
general use. 

Scope of Work 

The scope of the committee’s work 
covers standards, specifications and 
methods of testing for instrumenta- 
tion in the nuclear field, including 
instrumentation for personnel pro- 
tection, reactor control, industrial 
processes, analysis and laboratory 
work, radiation calibration equip- 
ment and components. 

According to the Committee, stan- 
dards required in the industry fall 
into four separate categories, which 
apply in general to every nuclear 
instrument or major component: 

1. Measurement of variables (neu- 
tron flux, dose rate, detector output 
signal, etc.) 

2. Calibration of radiation sources, 
components (including detectors) 
electronisms and complete instru- 
ments. 

3. Methods of testing. 

4. Design and manufacturing stan- 
dards. 

Complete Instruments 

As further explanation of the 

fields of interest of the committee, 


The Systems and Data Handling giccp of 
the Pipeline Committee met recently in 
Tulsa to review problems associated with 
systems applications of components and 
subsystems for pipeline control. They also 
discussed problems of common language 
and security: the integrity of data given 
to the system. Among those present were 
(left to right) Wiley Head, Control Corp.; 
Newt Armstrong, Southwestern Industrial 
Electronics; Max Nigh (chairman) Service 
Pipeline Co.; Z. A. Spriggs, Union Switch 
and Signal; Dave Wolkov, Airborne 'n- 
struments Lab. 
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Dr. A. B. Van Rennes, the repre- 
sentative of the Society of Automo- 
tive Engineers, states: “In certain 
instances, such as for dosimeters or 
thickness gages, it will be desirable 
to write standards on complete in- 
struments, rather than components. 
In such cases, an instrument is con- 
sidered to include a detector, an 
electronism and perhaps a radiation 
source. 

“Nuclear instrumentation equip- 
ment generally consists of an input 
transducer (detector), followed by 
some type of an electronism (which 
includes an output transducer)” Dr. 
Rennes explained. “The detector re- 
ceives its stimulus from a test source 
or a radiation field.” 


Fundamental Definitions 

The first concern of the commit- 
tee will be with fundamental defi- 
nitions, standards on basic methods 
for measurement of radiation, and 
additional applicable standards, such 
as those already developed by IRE 
for definitions and measurement of 
pulses and other electronic quanti- 
ties. Considerable interdependence 
exists between the definitions and 
the standards for measurement, and 
cross-reference is freely used to re- 
late the two. 

The ASA Nuclear Standards Com- 
mittee is designed to process pro- 
posals from member professional so- 
cieties after the proposal has been 
accepted by the sponsoring organi- 
zation. 

The Committee is earnestly seek- 
ing information on the need for 
standards in particular fields. Once 
a need is made known, an effort 
will be made to have the standard 
developed through appropriate chan- 
nels. 


Real Economy 

Since the nuclear instrument field 
is new, early standardization of con- 
cepts can achieve a real economy for 
the industry. For this reason the 
Committee is anxious to receive pro- 
posals for adoption by ASA and will 
process them into usuable standards 
as speedily as possible. 

Any standards or specifications be- 
lieved to be acceptable for ASA 
adoption should be brought to the 
attention of Mr. Day at the General 
Electric Company, 761 Building, 
Richland, Washington. 

Specific correspondence to the 
Committee can be addressed through 
ihe Institute of Radio Engineers, the 
sponsor society. Write to Mr. L. G. 
Cummings Technical Secretary, IRE, 
1 East 79 St., New York 21, N. Y. 

As a first step in its work, the 
committee has already made a sur- 
vey of standards in existence or in 
the process of preparation. The re- 
sults have been summarized and 
published by R. F. Shea (IRE) as 
“Index of Nuclear Standardization 
Work.” The survey can be obtained 
through Mr. Cummings of IRE. 
International Standards 

Through the International Elec- 
trotechnical Commission, the Com- 
mittee is planning to participate in 
the formulation of international 
standards, under Technical Commit- 
tee 45, authorized by ITC in 1958, 
with Germany established as the 
Secretariat. The United States was 
designated to nominate the chair- 
man and the chairman of ASA’s 
Nuclear Standards Committee, W. H. 
Hamilton (IRE) was subsequently 
nominated to this post. Mr. Shea 
has been nominated as the U. S. 
delegate to TC 45. The opening meet- 
ing is planned for late this year. 
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@ a major publication 


ISA’s Standards and Practices De- 
partment, Production Processes 
Standards Division, showed contin- 
ued growth during 1958-1959. 


Director Fred H. Winterkamp re- 
ports that the division published 
an outstanding bibliography on elec- 
trical hazards during this period. 
There are 13 Recommended Prac- 
tices and Standards in preparation 
and studies are being made for at 
least as many more. Five new com- 
mittees also are being staffed. 


The division is particularly inter- 
ested in receiving suggestions on 
standards and recommended prac- 
tices from instrument makers, as 
well as users. Send suggestion to Mr: 
Winterkamp at E. I. du Pont de 
Nemours & Co., Belle Works, P. O. 
Box 993, Charleston 24, W. Va. 


Organizational Changes 


Among the organizational changes 
made in the past year were appoint- 
ments of four committee chairmen. 


L. N. Combs of du Pont was ap- 
pointed chairman of 8D-RP16, “Vari- 
able Area Meters.” 


William Carmack, Fluor Corp., 
was named chairman of Committee 
8D-RP20, “Instrument Specifica- 
tions.” 


New chairman of Committee 8D- 
RP25, “Materials for Instruments 
and Radiation Services,” is W. R. 
Langdon of General Electric. 


N. B. Lorig, Panellit, was appoint- 
ed chairman of Subcommittee 8D- 
RP12A of Recommended Practices 
Committee 8D-RP12, “Wiring in 
Hazardous Locations.” 


Committees on the following four 
projects also are being formed at 
this time: 


1. Face-to-face dimensions for 
gage glasses. 


2. Maintenance and calibration 
methods and practices. 


3. Glossary of instrumentation 
terms. 


4. Standards for Pipeline Industry 
maintenance instructions and elec- 
trical drawings. 


Anyone interested in participat- 
ing in this important work should 
contact Mr. Winterkamp at the ad- 
dress given above. 
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@ five new committees 


Production Processes Standards Report 


@ four new projects 


Committee Projects 


Thermocouple and Extension Wire 
Practices —_8D-RP1, J. W. Percy, 
Chairman. 

A canvass has been completed of 
Board of Review members of the 
seven original RP’s developed by 
this committee and a consolidated is- 
sue of them, with tentative status 
removed, is being readied for print- 
ing by headquarters. The committee 
is following closely the development 
of chromel constantan as a standard 
thermocouple material and plans to 
issue a supplement when sufficient 
emf table data is available. 


Fluid Meter Installation Practices — 
8D-RP3, C. A. Prior, chairman. 
Several comments must be re- 
solved before the tentative status 
can be removed from RP3.1, “Flow- 
meter Seal and Condensate Cham- 
bers.” The committee is reviewing a 
third draft of RP3.2, “Paddle-Type 
Orifice Plates,” expected to be ready 
for issue by the end of this year. 
Possible standardization for orifice 
flange dimensions, involving liaison 
with ASA, is being investigated. 


Instrument Flow Plan Symbols —8D- 
RP5, H. E. Hanson, chairman. 

The committee has reviewed diff- 
erences between the proposed Brit- 
ish Standards Institute flow plan 
symbols and those in RP5.1 and feel 
the slight difference involved will 
not be significant. It also feels that 
in order to bring RP5.1 up to date, 
it might be necessary to consider 
separate flow plan symbols for the 
various divisions of control work, 
such as aeronautical, nuclear, power, 
chemical and petroleum. 


Pneumatic Circuits —8D-RP7, R. U. 
Stanley, chairman. 

This committee is being considered 
by ASA as a possible agency for 
preparation of standards on “Color 
Coding of Panel Tubing” and “Di- 
mensional standards for Plastic 
Tubing.” Also working on a first 
draft on an RP for instrument-air 
quality. 


Wiring for Hazardous Locations — 
8D-RP12, F. Maltby, chairman. 

This committee completed an out- 
standing job when it published this 
year a bibliography of abstracts and 
references on electrical safety. At 
the present time it is working on 
four RF’s for reducing the hazard- 
classification of enclosures by purg- 
ing. 


Miniature Chart Ranges — 8D-RP23, 
E. C. Hutchison, chairman. 

Board of Review comments on the 
rough draft of a tentative RP have 
been received and as a result a re- 
vised draft has been prepared. It is 
planned to issue this tentative RP 
early in 1960. 


Instrument Environments — 8D-RP8, 
J. W. Profota, chairman. (R. McCoy, 
acting chairman.) 

The committee has issued for local 
comment a questionnaire containing 
a preliminary draft for a proposed 
standard for classifying instrument- 
environments. 


Variable Area Meters — 8D-RP16, L. 
N. Combs, chairman. 

Completed for publication new 
RP16.3, “Terminology, Dimensions 
and Safety Practices for Extension- 
Type Glass Tube Variable Area Me- 
ters.” 


Instrument Specifications — 8D-RP20, 
WiHiam Carmack, chairman. 

Six forms are being readied for 
addition to the existing tentative 
RP for instrument specification 
forms. Future program for the com- 
mittee includes a survey to deter- 
mine the devices for which the next 
set of spec sheets should be devel- 
oped, and to build a mailing list 
of people to whom a copy of the 
original RP can be sent with a let- 
ter encouraging its use in place of 
the various companies’ own forms. 


Mercury Handling, —8D-RP11, A. V. 
Novak, chairman. 

No immediate plans for removing 
the tentative status from RP11.1. 


Materials for Instruments in Radia- 
tion Service — 8D-RP25, W. R. Lang- 
don, chairman. 

This committee is sending out a 
questionnaire to all those interested 
in instrumentation in radioactive 
service, to determine what are the 
most needed Standards and Prac- 
tices, as well as compilations of 
handbook information such as in 
RP25.1. 


Dy ic Resp Testing — 8D- 
RP26, F. H. Winterkamp, chairman. 

It was necessary to issue second 
revised drafts of RP26.2 and RP26.3, 
the RP’s for dynamic response test- 
ing of instruments with pneumatic 
and electrical outputs, respectively. 
It is planned to issue them before 
the end of 1959. 

RP26.4 is scheduled for issue by 
the middle of 1960. 
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More Automation in the USSR 


Research and development of au- 
tomation techniques in the USSR 
have the personal attention of Ni- 
kita Krushchev. The Russian leader 
has called for triple expansion of 
institutions working on automation 
over the next seven years (See this 
month’s “What’s New,”—“Commu- 
nism through Automation,” page 13.) 

The avowed Russian aim is to 
reach and surpass America — the 
theme of slogans and posters ap- 
pearing all over Russia. If we in- 
tend to maintain our lead, and to 
widen the gap, we must keep in- 
formed on Soviet progress. What is 
learned from the USSR through re- 
ports of their progress represents a 
valuable contribution to our own sci- 
entific and technological achieve- 
ments. 

It’s possible to stay abreast of the 
latest Soviet accomplishments in in- 
strumentation, measurement tech- 
niques and automatic control, 
through authoritative English cover- 
to-cover translations of four leading 
Soviet journals offered by ISA 
through a grant-in-aid from the Na- 
tional Science Foundation. 

The ISA Russian translations pro- 
gram, now in its second year, has 
made available at low cost to the 
scientific community, the journals of 
four official Soviet agencies in the 
field of measurement and control. 

The four journals in the ISA trans- 
lations program are: 

Measurement Techniques, pub- 
lished bi-monthly by the Committee 
of Standards, Measures and Measur- 
ing Instruments of the Council of 


Ministers, USSR. It is of particular 
interest to all who are engaged in 
the study and application of funda- 
mental measurement. 

Instruments and Experimental 
Techniques is published bi-monthly 
by the Academy of Sciences, USSR. 
Articles relate to function, construc- 
tion, application and operation of in- 
struments in various fields of experi- 
mentation. 

Automation and Remote Control, 
published monthly by the Institute 
of Automation and Remote Control 
of the Academy of Science, USSR. 
It contains articles on all phases of 
automatic control theory and tech- 
nique. 

Industrial Laboratory is published 
monthly by the Ministry of Light 
Materials, USSR. Its contents in- 
clude articles on instrumentation for 
analytical chemistry and physical 
and mechanical methods of materials 
research and testing. 

A consideration of Russian history. 
wherein a decentralized, agricultural 
nation has been transformed into an 
efficient industrial community, and 
the events of recent years will not 
allow us to dismiss Russian techno- 
logical ability. It is imperative that 
we keep abreast of their achieve- 
ments through every means at hand. 
One of the best of these means is 
their own technical literature. 

Complete information on how to 
obtain any or all copies of the Rus- 
sian translations is available from 
William F. Minnick, Promotion Man- 
ager, ISA, 313 Sixth Avenue, Pitts- 
burgh 22, Pa. 


Thermocouple RP 
To Be Issued 


A consolidation of the seven ten- 
tative recommended practices RP 
1.1, covering thermocouple and ther- 
mocouple extension wires, is about 
to be released with the tentative 
status removed. This publication 
should reach ISA members on or 
about October 1. 


Over the past ten years, a group 
of 20 men representing the leading 
instrument users and manufacturers 
in the country have pooled their ef- 
forts toward standardized practices 
in the field of thermocouple tem- 
perature measurements. This com- 
mittee, under the leadership of J. W. 
Percy, United Sitates Steel, has con- 
tributed many hours of research and 
review on the subject of these rec- 
ommended practices. From time to 
time over the past ten years, tenta- 
tive recommended practices on the 
various phases of this field were 
issued as they became complete. 


These practices covered the fields 
of coding of thermocouple and ex- 
tension wires, the coding of insula- 
tion duplex thermocouple extension 
wires, terminology, limits of error 
and wire sizes for thermocouples, 
thermocouple fabrication, checking 
procedures, thermocouple installa- 
tion, and finally the issuance of the 
latest NBS temperature versus EMF 
tables. These seven separate tenta- 
tive RP’s have stood the test of 
time and are now ready for removal 
of tentative status. 








MEETING PREVIEWS 





Automatic Control Conference Program Announced 


Dr. Albert C. Hall, automatic con- 
trol pioneer and current director of 
research at Martin Co., Denver, will 
speak at the National Automatic 
Control Conference, November 4-6 
in Dallas. 

The Conference, held jointly with 
the Control System Components 
Conference at the Sheraton-Dallas 
Hotel, is sponsored by ISA, IRE, 
AIEE and ASME. 

Dr. Hall will speak at the dinner 
meeting, Thursday, November 5, at 
the Sheraton-Dallas. Advance regis- 
tration for the banquet is urged. It 
can be made by sending $7.50 per 
ticket to Prof. F. W. Tatum, Elec- 
trical Engineering Dept., Southern 
Methodist University, Dallas, Texas. 

Registration for the Conference, 
for which the fee is $5.00, will be- 
gin Wednesday morning, November 
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4. There will be no advance regis- 
tration. 


Following is the technical sessions 
program. Sessions of the Control 
Systems Components Conference are 
marked “CSCC.” 


WEDNESDAY, NOVEMBER 4 


Morning—10 a.m. to Noon 


Session I—General. Chairman: J. E. Ward, PGAC 
chairman, Massachusetts Institute of Technology. 

Welcoming Address: J. Erik Jonsson, Chairman of 
the Board of Texas Instruments. 

Fundamental Theory of Automatic Linear Feedback 
Control Systems, I. M. Horowitz, North American 
Aviation, Los Angeles, Calif. 

General Approach to Control Theory Based on the 
Methods of Lyapunov, R. E. Kalman, RIAS, Inc., and 
J. E. Bertram, IBM Research Center. 

Impact of Information on Control, H. Chestnut and 
W. Mikelson, General Electric. 


Afternoon—2 p.m. to 5 p.m. 


Special Session—Control Problems of the Space 
Age. Chairman: J. M. Salzer, Ramo-Wooldridge. 

Controlled Propulsion, K. K. Dannenberg, Jupiter 
Project Director, Army Ballistic Missile Agency. 

Attitude Control of Space Vehicles, Dr. C. R. Gates, 
Chief of Guidance Systems Analysis, Jet Propulsion Lab. 

Tracking and Path Control, Dr. R. C. Booton, Jr., 
Manager, Guidance and Navigation Dept., Space Tech- 
nology Laboratories. 

Controi of the Human Environment, Dr. Pau! Webb, 
Consultant. 


THURSDAY, NOVEMBER 5 


Morning—9 a.m. to Noon 


Session I]—Nonlinear Control Theory. Chairman: 
F. W. Tatum, Electrical Engineering Dept., Southern 
Methodist University. 

Signal Stabilization of Self-Oscillating Systems, R. 
Oldenburger, Purdue, and T. Nakada, Tokyo Institute of 
Technology. 
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A Root Locus Method for the Analysis of Nonlinear 
Servomechanisms, M. J. Abzug, Douglas Aircraft. 

Some Nonlinear Control Techniques Novel to Control 
Engineers Employed by a Biological Control System, 
M. Clynes, Rockland State Hospital, Orangeburg, N.Y. 

On the Analysis of Bi-Stable Control Systems, B. E. 
Amsier and R. E. Gorozdos, John Hopkins University. 

Effect of Power Source Regulation on the Response 
of a Control System Amplifier, R. J. Kochenburger, 
University of Connecticut. 


Session CSCC-1—Magnetic Components-Transformers. 
Session CSCC-2—Instrumentation 


Afternoon—2 p.m. to 5 p.m. 

Session I11l—Automatic Control Devices and Systems. 
Chairman: A. R. Teasdale, Temco Aircraft Corp. 

Pendulous Velocity Meter Control Synthesis, S. G. 
Shutt, Autonetics. 

The Analysis of Demodulating Compensating Net- 
works, G. J. Murphy and J. F. Egan, Northwestern 
University. 

Mathematical Models for Computer Control Systems, 
T. M. Stout, Thompson-Ramo-Wooldridge Products Co. 


Multi-Loop Temperature Control System for Fiuid 
Dynamics Facility with Long Transport Delays, G. J. 
Fiedler and J. J. Landy, Svedrup and Parcel Engineer- 
ing Company. 

Some Linear and Nonlinear Aspects of Hot Gas Servo 
Design, R. V. Halstenberg, Convair. 

Session IV—Control System Synthesis and Optimiza- 
tion. Organized by ASME; chairman: C. F. Taylor, 
Daystrom, Inc 

Topological Techniques for the Solution of Multi- 
Loop Sampled Systems, R. Ash, W. H. Kim. and G. M. 
Kranc, Columbia University. 


Medical Conference 


Electrical Techniques in Medicine 
and Biology is the subject of a forth- 
coming joint conference that will 
explore these two scientific areas 
and their inter-relation from an ap- 
plied and basic point of view. 

The Conference is scheduled for 
November 10-12 at the Sheraton 
Hotel, Philadelphia. Joint sponsors 
are AIEE, IRE’s group on medical 
electronics, and the Instrument So- 
ciety of America. Part of this year’s 
conference will be concerned with 
various forms of non-ionizing radi- 
ation. This includes both biological 
effects and the use of such radia- 
tions as a research tool. 

Individual sessions will include 
papers on microwaves, infrared, 
ultraviolet and ultrasound. Other 
sessions will be in the general area 
of medical electronics and bio-phys- 
ical electronics, including the use of 
radiation on all wavelengths. 

More information on the confer- 
ence can be obtained from Carl 
Berkley, Rockefeller Institute, N. Y. 
Zi, . F. 





Solid Facts About Solid State 


Philadelphia Section of ISA will 
sponsor an important symposium on 
Solid State Electronics, November 
23-24 in Philadelphia. Watch Octo- 
ber Meeting Previews for the ad- 
vance program and highlights of this 
outstanding event. 
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Synthesis of Third Order Contactor Control Systems. 
Irmgard Flugge-Lotz, Stanford University. 

On After-End-Point Motions of General Discontinuous 
Control Systems and Their Stability, P. Seiber, RIAS, 
Inc 

On the General Theory of Control Systems, R. E. 
Kalman, RIAS, Inc. 

On Optimal Computer Control, J. E. Bertram and P. 
E. Sarachik, IBM Research Center. 

The Second Method of Lyapunov in the Analysis and 
Optimization of Control Systems: Sampling Systems, 
(presentation by title only) R. E. Kalman, RIAS, Inc.; 
J. E. Bertram, IBM Research Center. 

Session CSCC-3—Magnetic Components—Amplifiers. 


FRIDAY, NOVEMBER 6 


Morning—9 a.m. to Noon 


Session V—Automatic Flight Control—chairman to 
be announced. 

Adaptive Flight Control (ISA paper), 0. H. Schuck, 
Minneapolis-Honeywell Regulator Company. 

Electronic Gain Control in Automatic Flight Control 
Systems, W. Henn and A. S. Robinson, Eclipse-Pioneer 
Division, Bendix Aviation. 

Electronic Memory in Automatic Flight Control Sys- 
tems, D. Blanvett and A. S. Robinson, Eclipse-Pioneer. 

Pulse Controlled Integration in Automatic Flight 
Control Systems, A. S. Robinson, Eclipse-Pioneer. 

Reactor Wheel Attitude Control for Space Vehicles, 
R. W. Froelich and H. Patapoff, Space Technology 
Laboratories. 

Session CS°°C-4—Hydraulic Components 





Afternocn—2 p.m. to 5 p.m. 


Session VI — Control System Design Techniques. 
Chairman: J. H. Mulligan, Jr., New York University 

D-Decomposition Analysis of Automatic Control Sys- 
tems (ISA paper). R. W. Lanzkron, Martin Co., T. J. 
Higgins, University of Wisconsin. 

Optimization of Adaptive Function by the Z-Trans- 
form Method, (AIEE paper), S. S. L. Chang, New York 
University. 

Application of Pole-zero Concepts to Design of 
Sampled Data Systems, D. P. Lindorff, University of 
Connecticut. 

Synthesis of Feedback Systems with Specified Open- 
Loop and Closed-Loop Poles and Zeroes, W. E. Car- 
penter, Space Technology Laboratories. 

Calculating Zeroes of Functions Arising in Various 
Control System Problems (AIEE paper), W. R. Evans 
Autonetics. 


Session VII—Random Processes in Control Systems. 
Chairman: H. Freeman, Massachusetts Institute of 
Technology. 

Random Sampling: Its Effect on Spectral Density, 
A. R. Bergen, University of California. 

A Procedure for Synthesizing Linear Time-Varying 
Shaping Filters for Generating Non-stationary Random 
Outputs (ISA paper), M. M. Sondhi and T. J. Higgins, 
University of Wisconsin. 

Spectral Characterization of Control System Non- 
linearities, R. B. McGhee, Hughes Aircraft. 

Techniques for the Optimum Synthesis of Multiple 
Control Systems with Random Processes as Inputs, 
C. T. Leondes, H. S. Hseih, UCLA. 

Predictor Relay Servos with Random Inputs, T. R 
Benedict, Cornwell Aeronautical Laboratories. 

Session CSCC-5—Electromechanical Components. 


Houston Pians a Real Texas Welcome 


The coming year will see the ex- 
pansion of ISA’s Conference and Ex- 
hibit services to the center of three 
major areas, rather than only one 
nationwide conference, as in the 
past. Houston is the site for the 
first of these three conferences, 
scheduled for February 1-4, 1960, at 
the Sam Houston Coliseum. Head- 
quarters and sessions will be at the 
Rice Hotel. 

The Houston Section, with its tra- 
ditional enthusiasm, is already well 
underway with plans to assure that 
the Conference and Exhibit there 
will be an outstanding success. Im- 
mediately following approval by the 
Society’s Executive Board of the 
general chairman and co-chairman 
of the Houston Host Committee, ap- 
pointments were made for the lead- 
ership of all the subcommittees. 
There was 100% attendance at the 
first meeting of this group on June 
25, with equally high interest in 
undertaking the many responsibil- 
ities of a Host Committee. 

On the social side, the Banquet 
was scheduled for Monday, Feb. 1, 
and a Ladies Program for each of 
the four days of the meeting. For 


the Conference, the Houston Section 
will conduct its annual Maintenance 
Clinic as a supplement to the com- 
prehensive technical sessions which 
are being programed by the So- 
ciety’s Technical and Industry De- 
partments. Plant tours will also be 
features, and an employment refer- 
ral service will be available. The 
Houston group will also provide 
guidance and assistance in complet- 
ing the myriad details connected 
with registration, membership, prop- 
erties, publicity, transportation, etc. 

A list of current appointments to 
the Host Committee follows: 

Porter Hart is general chairman; 
Roy E. O’Neill, executive chairman; 
J. B. Liles, executive vice-chairman; 
J. W. Bergfield, secretary. Commitee 
chairmen include Mrs. C. W. Bates, 
Ladies Committee chairman; W. B. 
Rawson, Banquet; F. L. Barr, Regis- 
tration and Information; R. L. 
Springfield, Members Relations; C. 
W. Bates, Plant Tours; J. R. Dale, 
Properties; C. G. Albert, Publicity; 
F. C. Smith, Jr., Students’ Day; R. 
E. Hansen, Employment Service; T. 
A. Read, Transportation; R. G. Mar- 
vin, Maintenance Clinic. 








Attend the Annual Members Meeting — Morrison Hotel 
Tuesday — September 22 — 9:00 a.m. 


Hear a challenging discussion of the present and future of the Society 
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“Hey, Dad — 
Where's the 
saxophone 


display?”’ 








BUSINESS AND PLEASURE were 
mixed at the final spring meeting 
of the Mohave Desert Section, when 
143 members, their wives and 
guests, attended a dinner dance and 
installation of officers at the Ante- 
lope Country Club. Section officers 
for 1959-60 are B. E. Applegate, 
president; Kenneth R. Lundy, Dr., 
vice-president; John T. Seiler, pro- 
gram chairman; William H. Reid- 
hart, secretary; Ollie L. Lewis, Jr., 
treasurer and Maurice E. Binkley, 
council delegate. 

J. W. Renshaw is the out-going 
president. 


SET FOR ’60 is Eastern New York 
Section, with a lineup of officers 
and committee chairmen planning 
for the 1959-60 meeting season. J. H. 
Brandeau is president; W. T. Con- 
way, vice-president; J. V. Frese, 
treasurer; E. S. Acton, recording 
secretary; D. J. Dinzik, correspond- 
ing secretary; R. W. Carter, national 
delegate; W. J. Maxwell, alternate; 
Harry L. Healing, past president; 
G. J. Demos, program chairman; G. 
J. Shartrand, publicity chairman; R. 
A. Culver, membership; H. E. Beane, 
Jr., exhibit; J. F. Gemmill, technical 
activities; K. J. LeGere and R. L. 
Caldwell, education co-chairmen. 
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Jack Erickson (left). 
tional high school students who must decide on a profession 





Berkeley High School student Bill Staats (right) inspects an 
instrument under construction at Shell Development Company's 
Emeryville Research Center as part of a “Spend a Day in the 
Career of Your Choice’’ program sponsored by ISA's Northern 
California Section. Explaining the instrument is Shell technician 


The program is designed ‘“‘to aid excep- 


with the most meager understanding of professional life,”’ Sec- 
tion officials explained. 


PLANS FOR AN INSTRUMENT 
SHOW were announced by Central 
Keystone Section at the recent an- 
nual picnic. The show will be held 
October 12 and 13 at the Yorktowne 
Hotel, York, Pa. 

More than 60 members and guests 
attended the picnic at which past 
president Albert E. Bates handed 
over the gavel to incoming pres- 
ident Charles B. Andemann. 

Picnic day was award day, as 
well. A year’s free membership was 
awarded to Charles A. Kohr as 
“thank you” for having brought in 
the most new members during the 
past year—no mean achievement for 
the busy Mr. Kohr, who is also the 
District Vice-President. Another spe- 
cial award was made to William 
Brosh of Brown Instruments. During 
the Section’s special membership 
drive in March, he secured the most 
new members. 

Thank you’s were also made to 
Robert Spangler, who obtained the 
pleasant site through the courtesy 
of Gladfleter Paper Pulp Co. 








New officers of 
ISA’s Milwaukee 
Section are (left to 
right) Secretary 
Kenneth Holmes, 
Johnson Service 
Co.; President Ed- 
ward Ehlers, Claud 
S. Gordon Co.; 
Treasurer Clarence 
Johnson, Leeds & 
Northrup; Vice- 
President John 
Wright, Milwaukee 
Gas Light Co. 


GOOD LUCK TO THE ’4°Ser’s—the 
49 members and friends of ISA’s 
Philadelphia Section who attended 
the recent organizational meeting of 
the Delaware Valley Sub-Section. 
The branch group was set up to ac- 
commodate members who could not 


conveniently attend the Section’s 
downtown - Philadelphia meeting 
place. 


The Sub-Section, serving the 
Trenton-Morrisville-Bristol area, had 
its organizational meeting in June. 
E. Albert Adler, former District II 
Vice-President and chief instrumen- 
tation engineer of United Engineers 
and Constructors of Philadelphia, 
was guest speaker. 

Section President Horace F. Rich- 
ter, Jr., reports that Ed Herbster 
was appointed chairman of the Sub- 
Section. Assisting him are Albert 
H. Rogers, Jr., William E. Hagan 
and Paul E. Hutchings. 

The group will meet once month- 
ly and on a different night than the 
parent group, so that those who wish 
to do so may attend the regular 
Section meetings. 





CORRESPONDENTS! Looking for a 
story to send to the Journal? Your 
program chairman has one. What are 
his plans for your section’s 1959-60 
meetings? Any special events? sym- 
posia? instrument fairs? education- 
al programs? students’ programs? 
Send the big story to: Departments 
Editor, ISA Journal, 313 Sixth Ave., 
Pittsburgh 22, Pa. 
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* ISA PERSONALS-—— 





U. Amel Rotherme! 
Queensborough College 


Robert E. Lewis 
Beckman & Whitley 





John M. Magida 


Precision Instrument 


Lionel Glauberman 
Assembly Products 


Joining Beckman & Whitley as 
senior optical engineer is Santa 
Clara Valley member Robert E. 
Lewis (photo). Formerly with 
Bausch & Lomb, Lewis will work on 
the development of optical systems 
for high-speed instrumentation. 

First faculty appointee of New 
York City’s new Queensborough 
Community College is U. Amel Roth- 
ermel, (photo) 10-year member and 
former treasurer of the New York 
Section. Rothermel was named 
professor and head of the depart- 
ment of engineering of Queens- 
borough. He was formerly professor 
of mechanical engineering at the 
City College of New York. 





Seattle Section member John M. 
Magida (photo) joined Precision In- 
strument Company, San Carlos, 
Calif., as marketing manager. Prior 
to accepting the positiion he was 
tests data manager for the systems 
management office, Boeing Airplane 
Company. 





Shand and Jurs, a subsidiary of 
GPE, has named Houston Section 
member Rex W. Milton manager of 
its Houston Sales office. 


Lionel Glauberman (photo), Cleve- 
land Section member, has been 
pointed manager of meter-relays 
and panel meters at Assembly Prod- 
ucts. In his new post, Glauberman 
will be in charge of approximately 
80% of the firm’s production. 


Joseph K. Slap, Orange County 
Section senior member, has been ap- 
pointed manager of product planning 
for Computer Operations at Aero- 
nutronic, Newport Beach, Calif. He 
was previously special assistant to 
the director of marketing for Com- 
puter Operations. 





New manager of technical services 
for Endevco Corp. is James L. Hig- 
gins, Los Angeles Section member. 
Higgins will do liaison work be- 
tween customers and engineering 
department with emphasis on En- 
devco vibration measurement sys- 
tems. 


New Eastern Regional sales mana- 
ger for Thompson-Ramo-Wooldridge 
Products Company is Richard M. 
Hexter. He will be responsible for 
all sales activities in the eastern 
U.S., working out of New York 
headquarters. 








pvew MEMBERS 


AKRON: Richard A. Reichelt 

ALBUQUERQUE: Walter G. Martin, *Phil 
B. Porter, Robert L. Schuch 

BOSTON: Joseph F. Turco 

CHARLESTON: Alver R. Robertson, Jr. 

CHICAGO: John P. Bieber, Joseph B. 
Hamilton. Richard A. Krohn, Frank A. 
Leisey, Michael Sprinez, Harold E. 
Tellefsen. Albert P. Van Der Klott, 
Richard C. Willey 

eee *Lucian B. Denny, *Joseph 


. Lace 

CLEVELAND: Carl J. Wenzler 

CONNECTICUT VALLEY: ‘*Thomas C. 
Warner, Jr. 

DAYTON: Valta G. Lewis 

DETROIT: *John S. Amneus, James D. 


Mixon 
FOX RIVER VALLEY: Robert H. Beckett, 
GREAT SALT LAKE: John E. Buckwalter, 


Jr. 
HOUSTON: Harold W. Davis, David L. 
Lindsay 


IDAHO FALLS: Richard D. Boyle, David 
C. Hanson, *Paul E. Litteneker, John 
E. Maxwell, *Buford D. Tackett 

JACKSONVILLE: Vincent J. Luby 

LEHIGH VALLEY: *Peter V. Senausky 

LOS ANGELES: *Henry Asch 

NEW JERSEY: Thomas R. Bittner, Joseph 
P. Casazza, Michael F. Giuffre, James 
G. McFadden, John S. Merz, Joseph D. 
Mislan, *Bernard M. Mitzner, W — 
H. Robbins, aa E. Sollmann, 1- 
liam H. Stewart 

NEW YORK: Richard D. Salpete 

—— FRONTIER: James _ Moyni- 


NORTHERN CALIFORNIA: Frederick P. 
Baker, Jackson B. Conover, Fred W. 
Geyer, Thomas S. Hodgson, Robert C. 
Marshall, Laurence D. Oates, A. T. 
Verbur; 

NORTH AS: Vernon L. Salzman 

ORANGE COUNTY: Zbigniew J. Ruttie 

PITTSBURGH: Clayton J. Bossart, Rob- 


ert L. Johnson, Paul J. Montgomery, 
Kenneth J. Peifer 

RICHLAND: Roy W. Gilmore, William A. 
Koelsch, Jr. 

ST. LOUIS: Mike J. Firtos 

SAN DIEGO: John W. Cannon 

SAN FERNANDO bag ol martes w. 


Hinrichs, *Jack I. Wats 
‘A CLARA VALLEY Gilbert H. Brit- 
~ gee P. Hiestand, Robert E. 


w 
SEATTLE: Charles F. Sikorra 
SOUTH : Javier G. Butzmann, Car- 

los S. Mortera 

A: Loren C. 2 wang 
WASHINGTON: *Peter So’ 

UNAFFILIATED UNITED STATES: 

George Lee ee Charles R. Thrash, 


IATED FOREIGN: Jandhyala S. 
Prakash 


*Signifies that a new member of ISA has been admitted as a Senior Member. 


P Advanced to Senior Member 


er Norman A. Anderson, Kenneth 
Bell, William H. Furry, John B. 

eB R. L. Williams 

ENTRAL KEYSTONE: Charles A. Kohr 

CHARLESTON: William B. Field, Harold 
W. Liggett, Richard S. Potts, Joseph 
W. Profota, J. David Riggle, Louis J. 
Rogers, Lloyd S. Slaughter 

CHICAGO: Williard A. Kates, Marvin B. 


CINCINNATI: Frederick A. Hamilton, 
Richard E. Ruckstuhl 

CLEVELAND: Edward C. Baran, Gordon 
D. Carnegie, Milton M. McMillen 

ner ~~~ fanaa VALLEY: Nelson Gilder- 
sleeve 

DETROIT: Marion L. Bandeen, M. L. Bo- 
shaw, Thomas C. Farrell, Jr., Albert 


T. Maser 
7 RIVER VALLEY: George L. Harman, 
-. 
HOUSTON: Clinton W. Bates, James W. 


Bergfield, Russell E. Hansen, Porter 
Hart, Robert E. Hughes, George H. 
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Kehoe, Jr., Vernon O. McConnell, 
games G. Nickerson, Roy E. O'Neill, 
Thomas H. Pierson, Fred N. Taylor 
IDAHO aie ay C. Mann 
LOS ANG d E. Bryan 
MOJAVE DESERT. ‘Jenn W. Renshaw 
NEW JERSEY: William D. Archibald, Har- 
ry L. Fonseca, David E. Hostedler, 
Joseph B. Joffe, Warren S. Jones, a 
fred A. Olson, Jr., Walter M. Sawyer 
NEW YORK: William J. Burns, John G. 
Fleming ' 
NIAGARA FRONTIER: H. Warren Ham- 
aoe. Goosen L. Kellner, Joseph E. 
ilson, John C. Witherspoon 
NORTHEAST TENNESSEE: John T. Elder, 
William Y. peorkins 
NORTHERN CALIFORNIA: David Golner 
OAK RIDGE: Awville M. —— Ernest C. 
Evans, John R. Mahoney, Jr., John A. 
Russell. Jr.. Harry D. Wills 
: Glenn F. Brockett 
PENSACOLA: B. J. “eee. Read G. 
Jeffcoat, Wesley M. Robinso: 


PHILADELPHIA: John D. Adair, E. Al- 
bert Adler, Nathan Cohn, Charles F. 
Cusick, Martin J. Ladden, Edward H 


Ten Broeck 
PITTSBURGH: Eugene Lee Burner 
ROCHESTER: Edward C. Bartles, Charles 
F. Bassett, Norman A. Clark, Ralph E. 
Clarridge, Robert I. Edflman, Arthur 
D. Hermann, Stephen A. eae Wil- 
liam D. Huston, Nelson R. Nail, John 
J. Walsh, Jr., Arthur A. Zuehlke 
ST. LOUIS: ‘Donald L. Griesedieck, John 
V. one 
SAN DIEGO: John H. Jensen 
SANTA CLARA VALLEY: John M. Cage 
TULSA: Paul G. Exline, C. Roy Horton, 
Thomas C. Wherry 
CITY: Robert C. Cahill, Anthony 


J. Pierce 

WASHINGTON: Dr. ee Lea Mason, 
Hubert V. Pipberger 

WICHITA: John A. See 

UNAFFILIATED FOREIGN: John G. Al- 
bertine 
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ISA NATIONAL ORGANIZATION ROSTER 


EXECUTIVE BOARD 


PRESIDENT: Henry C. Frost, Corn Prod- 
ucts Company. 
PRESIDENT - ELECT - SECRETARY: John 
a Jr., E. I. duPont de Nemours 
‘o., Inc. 


PAST PRESIDENT: Dr. Robert J. Jeffries, 
Data-Control Systems, Inc. 


TREASURER: Howard W. Hudson, Panel- 
lit, Inc. 


VICE PRESIDENT, TECHNICAL DEPART- 
MENT: Thomas C. Wherry, Phillips 
Petroleum Co. 


VICE PRESIDENT, STANDARDS AND 
PRACTICES DEPARTMENT: Glen G. 
Gallagher, The Fluor Corp., Ltd. 


VICE PRESIDENT, GENERAL RELA- 
TIONS DEPARTMENT: Philip A. 
Sprague, The Hays bree ine ion 

VICE PRESIDENT, DE- 
PARTMENT: Dr. Ralph ie by bo ean. 
man Aircraft Engineering C 

VICE PRESIDENT, DISTRICT I: Carl W. 

Gram, Jr., Mason-Neilan Division, Worth- 
ington Corporation 


VICE PRESIDENT, DISTRICT Il: Charlies 
A. Kohr, Radio Corporation of America 


VICE PRESIDENT, DISTRICT III: J. 
Thomas Elder, Tennessee Eastman Cor- 
poration 


VICE PRESIDENT, DISTRICT IV: George 
L. Keliner, Linde Company 


VICE PRESIDENT, DISTRICT V: Gordon 
D. Carnegie, King Instrument Company 


VICE PRESIDENT. DISTRICT VI: Glenn 
F. Brockett, Fisher Governor Company 


VICE PRESIDENT, DISTRICT VII: Dr. 
John F. Draffen, Monsanto Chemical 
Company. 


VICE PRESIDENT, DISTRICT VIII: John 
A. See, Boeing eins Company 


VICE PRESIDENT, DISTRICT IX: Adel- 
bert Carpenter, finches & Porter Com- 
pany 

VICE PRESIDENT, DISTRICT X Joseph R. 
Rogers, The Bristol Co. of Canada Ltd. 


EXECUTIVE ASSISTANT — DISTRICTS: 
Willard A. Kates, The W. A. Kates 


Company 
EXECUTIVE ASSISTANT — CONFER- 
ENCES AND njamin 


s Be 
W. Thomas, Texas Butadiene & Chem- 
ical Corp. 


COUNCIL CF NA. .ONAL 
DELEGATES AND ALTERNATES 


Adirondack: (D) D. J. Morrissey, Trimbley 
Machines, (A) Deane M. Cooke, Minne- 
apolis Honeywell Regulator Co. 


Akron: (D) Robert L. Moss, Columbia- 
Southern Chemical Corp. (A) Roy 
ee enenees, Firestone Tire & Rubber 
‘0. 


e: (D) John C. Cunningham, 
Sandia Corp. (A) Allen P. Gruér, dia 
Corp. 
Ark-La-Tex: aed Murell K. Taylor, (A) 
A. E. Bulloc 


(D) J. L. Lopez, International 
Potrotoun Barrancabermeja 


Ashtabula: (D) Joseph E. Micksch, Jem 
Laboratories, Inc. (A) John Donatone 


Atlanta: (D) Michael A. Dailey, Rittel- 
meyer & Co. (A) Samuel Ellis, Powers 
Regulator Co. 


D) H. Kirk Fallin, Bethlehem 


Baltimore: ( 
Steel Co. (A) John F. Maienshein, Min- 
neapolis Honeywell Regulator Co. 
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Baton Rouge: (D) Clayton R. 
United States Rubber Co. (A) Miton artsy 
— Kaiser Aluminum & Chemical 


Birmingham: (D) Louis M. — Mason- 
Neilan, Div. Worthington C 


Blue Ridge: (D) Floyd T. Stanton, Her- 
cules Powder Company. 


Boston: (D) Daniel J. Zeidelis, Leeds & 
Northru Bag (A) John K. Diu- 
neen, Patrick & Church. 


Carolina Piedmont: a &. ene B. Finch, 
Celanese Co: Ame (A) Frank 


Mendes, III, , Corp. of America. 


Central : (D) James W. Mahannah, 
(A) Henry R. Getz, Keystone Steel & 
Wire Co. 


Central a (D) Richard W. Stan- 
ford, Bethlehem Steel Corp. (A) Albert E. 
Bates, Jr., Bethlehem Steel Corp. 


Central New York: (D) Clifford M. 
Davies, General Electric Co. (A) Her- 
bert D. Barnhart, General Electric Co. 


Charleston: (D) Albert H. Hix, Union Car- 
bide Olefins Company, (A) Lloyd E. 
Slaughter 


ae Ry (D) R. Glynn Thomas, (A) 
M. Lee Stephens 


Chicago: (D) J. B. atehishen. J. B. Mc- 
Mahon Co. (A) Otto Lessa, Hagan 
Chemicals & Controls, Ine. 


Cincinnati: (D) wey Scheffer, General 
| ne ning Co. (A) A. G. Robinson, General 
Electri 


Cleveland: (D) Lawrence H. Waldrip, L. 
ie Co. (A) Robert E. Tozier, 


a (D) Jooens + ~ ae Minne- 
on e e or Company 
(Ad 2 pee L Gibbs, Battelle Memorial 


Connecticut Valley: (D) Donald C. San- 
ford, The Bristol Company (A) 


Cumberland: (D) Robert N. Wilson, 
Springfield Kelly Rubber Company 


Peon (D) Charles H. Callier, The Na- 
1 Cash Register Company (A) Dale 
Tower, Tower Engineering Co. 


Denver: (D) H. T. yoterteg, The Martin 
Company, (A) Walter L. Graham, GPE- 
Hammel Dahl Div. 


Detroit: (D) Roy F. Knudsen, GM Tech- 
nical Center (A) Ralph A. Hoxie, The 
Basic Service Corp. 


Eastern New York: (D) Robert W. Carter, 
arene Winthrop Research Institute (A) 
William J. Maxwell, General Electric Co. 


Fairfield County: (D) Thomas T. Tebo, 
Nash Engineering Co., (A) Carl Heinz- 
man 


Four Corners: (D) Andrew Sesock, West- 
cott & Greis, Inc. (A) Lynn Witherspoon, 
Vinson Supply Company 


Fox River Vi : (D) George Harmon, 
Bailey Meter Co., (A) M. A. Schreiner, 
The Foxboro Company. 


Great Salt Lake: (D) None Named 


Houston: (D) James Howard Park III, 
Maintenance Engineering Co. (A) John 
R. Martin, Humble Oil Company. 


Idaho Falls: (D) Kenneth J. Moriarty, Ar- 
onne National ee (A) Melvin L. 
ustaveson, Minneapolis-Honeywell Reg- 

ulator Co. 


Indianapolis: (D) Karl F. Wacker, Allison 
Division GM Company 


Jacksonville: (D) Edgar Andrews, Contain- 
er Corp. of America (A) James L. Green, 
Jr., St. Regis Paper Co. 


Kansas City: (D) Henry W. Haman, Corn 
Products Co. 








14TH ANNUAL ISA 
CONFERENCE AND EXHIBIT 
HOST COMMITTEE 
(CHICAGO 1959) 
>» we - 
OPamellit Inc. " ees 


Executive Chairman, F. W. Velguth, 
Corn Products Co. 

Vice Chairman, R R. Proctor, Pure 
Oil Research & Development Labs. 

Past President, ISA, J. B. McMahon, 
J. B. McMahon Co. 

- wear > Section (1959- 
1960), Hagan Chemi- 
a & ‘ticle Inc. 


President Chicago Section 
71958-1858), R. S Klitchman, J. 
‘0. 


. Simpson & 

Secre: . Hermine Campbell, Pa- 
nellit, Inc. 

President, ISA, H. C Frost, Corn 
Products Co. 


Vice Pres., General Relations Dept., 
ISA, P. A. Sprague, The Hays 
Corp. 

IX Vice Pres., ISA, G. F. 
Brockett, Fisher Governor Co. 
Exec. Ass‘t. to Pres., ISA, W. A 

Kates, W. A. Kates Co. 


Ladies Chairlady, Mrs. 
=. Rutl Dickson, A Dick- 


Co. J. Mrs 
Frank Collins, Mrs. Costello, 
Mrs Samuel R. Fields, Sam- 
uel E. Gewin, Mrs. 4 Ho- 
bin, Mrs. Howard Hudson, Mrs. 
Richard Klite tchman, Mrs. Jerome 


Banquet Committee: Chairman, G. 
P. Mitchell, Panellit, Inc., Vice- 
Chairman, F. Collins, J. Anagnost, 
C. Hoyt, A. Nenn, J. Jones. 

Plant Tours Committee: Chairman, 
R. Muha, U S. Gauge Co., Vice 
Chairman, A. J. Arado, Meters and 
Controls, Inc., Henry’ Hart, Don 
Plociennik, F. ebenstreide, 
Charles Walker, Al Rayshik. 


Properties Committee: Chairman, J. 
H. Cuthbert, U. ri Steel Corp., 
Vice Chairman, I. Alpe. 
Electro-Nite aS Co., 
Sherertz, C K. Spens, C. Pom. 
eroy, R. W. ng E. z Kaspar, 
E. F. Rebek, Giles, Wilson. 


Publicity Soniien ‘cai 
D. E. Wolf, Hills- MoCanna Co., 
P. A. Sprague, O. M. Thelander, 
J Matte, Jr., J. A. Beide, B. A. 
Ritzenthaler. 

seyeeer'e Relations Committee: 
a m3 4 S. Bu Samm, Minneapo- 

oneywe egulator Co., R. 
A. Tuck, R. Leith, R. Welch, M. 
. Ry 


Rebek, J. Sweeney, A. J. Palus- 
zek, W. J. Main, G. Baxter, J. 
Lohr, D. Woolard, V. Pawley, A. 
Wim mny, Sr., phi F Senese, C. 

“o. D. M. Clark, I. ¥. 


Sberteln Gluck, F. Vander 
Ploeg, ¢. Brooks . Koman, G. 
M. Palmer, J. E. Costello, R. Steel. 


R vo A ‘é G. Behnke, J. 
Lawley. 

Registration & Information Com- 
mittee: Co-Chairmen, T. E. Con- 
roy, General Meters & Controls 
Co., A. H. Arens, Pure Oil Re- 
search & Development Labs., C. 
W. Ohgren, L. E. Ellison, S. E. 
Gewin, D. E. Randick, J. W. Gov- 
ert, G. A. Larsen, M. L. Ogden, 
W. L. Hunter, D. P. Irion, G. 
Riley, J. T. Moyna, E. W. Koman- 
iecki, D. Abbott, J. T. Brooks, L. 
E. Nelson, K. A. Zadwick. 

Students Tour Committee: Chair- 

man, J. E. Ballje, ce - Meters 
Paws! Controls oy Y. L. Saffro, A. 
A. Rogers, R. G. Preucil, R. H. 
Berg, a Steudel, R. A. Jones, 


Employment gy ey 
c . N. T. Mann, Leeds & 


Northrup Co. 
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Lehigh Valley: (D) William A. ee es 
Energy Control Co. (A) 
Homewood, New Jersey Zins Company 


Long Island: None Named 


Los Angeles: (D) Claude B. Nolte, Barton 
Instruments Corp. (A) Chester s. Beard, 
General Controls, Inc. 


Louisville: (D) Emanuel Malkin 
Instrument Co. (A) Clifford M. basvee 
Julius Kessler Dist. Co. 


Memphis: (D) James L. Shilane, Engi- 
neered Instruments Sales (A) M. Benton 
Mallery 


Milwaukee: (D) Thomas M. Holloway, 
Johnson Service Co. (A) George R. Jen- 
sen, Chipley & Jensen 


Mojave Desert: (D) Jack M. Tuttle (A) 
Charles L. Shumate. 


Montreal: (D) John L. More (A) Robert E. 
Bark 


New Jersey: (D) Eliot R. Hill, American 
Cyanamid Co. (A) Warren S. Jones, 
Bbiake Equipment Co. 


New Orleans: (D) Willard T. Macatee, 
Moody-Price, Inc. 


New York: (D) John H. Morrison, Helicoid 
Gage Div. American Chain & Cable. 
(A) Adolph K. Joecks, Consolidated Edi- 
son Co. 


Niagara Frontier: (D) Orvis R. Lawrence, 
O. k. Lawrence Co. 


North Texas: (D) E. R. Evans, Convair, 
(A) James A. Rogers, Pacific Scientific 
Co. 


Northeast T : (D) William Y. Har- 
kins, Tennessee Eastman Co. (A) Charles 
F. Palmer 


Northern California: (D) William B. Milli- 
gan, Shell Development Co. 





Northern Indiana: (D) Virginia W. Pawle, 
U. S. Steel Corp. (A) Andrew J. Palus- 
zek, GPE Controls. 


Oak Ridge: (D) John L. Noey, Union 
Carbide Olefins Company (A) John L. 
Horton, Union Carbide Olefins Co. 


Oglethorpe: (D) Robert R. Newton, Jr., 
Union Bag-Camp Paper Corp. (A) James 
W. Replogle, Rayonier Corp. 


Oklahoma City: (D) None Named 

Omaha: (D) Robert B. Plumb, Omaha Pub- 
lic Power Company (A) Rolland S. Sto- 
ver, R. S. Stover Company 


Orange County: (D) Thomas Kehoe, Beck- 
man Instruments Co., Inc. (A) R. I. 
Gilchrist 


Paducah: (D) Robert W. Langston, Union 
Carbide Nuclear Corp. (A) Fred L. 
Lewis, Union Carbide Nuclear Corp. 


Panhandle: (D) H. P. Ballengee, (A) R. 
L. White 


Paso del Norte: (D) De!mas C. Little, 
White Sands Proving Grounds (A) Don- 
ald D. Baker, Minneapolis-Honeywell 
Regulator Co. 


Pensacola: (D) Frank A. Thomas, Jr. (A) 
Ocie L. Weir, Chemstrand Corp. 


Permian Basin: None Named 


Pittsburgh: (D) M. S. Jacobs, M. S. Jacobs 
Associates (A) Frank S. Swaney, Jones 
& Laughlin Steel Co. 


Philadelphia: (D) Y. Wayne Miller, Penn- 
Nel Instrument Sales (A) R. B. Buckius, 
Minneapolis-Honeywell Regulator Com- 
pany 


Portiard: (D) R. W. Martig, The Martig 
Company 


Presque Isle: (D) F. H. Catlin, (A) Paul R. 
Thomas 


Rich’and: (D) Richard C. Theil, General 
Electric Co. 


Richmond-Hopewell: (D) Wyn Washburn, 
Nitro Division, Allied Chemical Company 


Rochester: (D) Franklin C. Kiesling. East- 
man Kodak Co. (A) William I. Caldwell, 
Taylor Instrument Cos. 


Sabine Neches: (D) L. M. Petrie 


176 


Sacramento: (D) Richard Ash, Minneapolis- 
Honeywell Regulator Co. (A) Eugene 
Myers, Aerojet General Corp. 


Saint Louis: (D) Edward Zurow, Sverdrup 
& Parcel (A) Carl E. Werstler, Socony 
Mobil Oil Company 


San Di : (D) John Jensen, Bendix Avi- 
ation Corp. (A) R. Jaegly 


San Fernando Valley: (D) C. Waugh (A) 
S. R. Brown 


Santa Clara V (D) Allan E. Lee, 
Stanford esseren Institute (A) Dewey 
J. Rhoades, Statham Instruments, Inc. 


Sarnia: (D) G. M. Hicks 


Savannah River: (D) Alfred W. Rothwell, 
E. I. duPont de Nemours & Co., Inc. 


Scioto Valley: (D) Morris G. Moses, Good- 
year Atomic, (A) Arnold L. Dorsey, Jr. 


Seattle: (D) Arthur T. Snyder (A) Eugene 
Leeland, Branom & Leeland Instrument 
Company 


South Bend: (D) Paul P. Stockinger, Ben- 
dix Corporation (A) C. G. Miller 


Southern Tier-New York: None Named 


South Texas: (D) Robert L. Nickens (A) 
Thomas L. McCoy, Jr. 


Tampa Bay: (D) J. H. Andrews, Interna- 
tional Minerals & Chemical Corp. (A) 
William Barbarowicz, International Min- 
erals & Chemical Corp. 


Tidewater-Virginia: (D) J. Frederick Gil- 
roy III 


Toledo: (D) Warren Kowalka, Libbey- 
Owens-Ford Glass Company (A) R. W. 
Meyer, Jr., Owens-Illinois Glass Com- 
pany 


Toronto: (D) J. Donald Baker, Baker In- 
struments Ltd. (A) Dr. L. Jankowski, 
Metro Works Dept. 


Tulsa: (D) C. Roy Horton, Research Con- 
trols Co. (A) Thomas B. Lowary, Vinson 
Supply Co. 


Twin City: (D) John R. Lowe, Minnesota 
Mining & Manufacturing Co. (A) George 
Sayer, Power Process Equipment Inc. 


Vancouver: (D) None Named 


Washington: (D) Vernon E. Benjamin, 
David Taylor Model Basin (A) Dr. Wil- 
liam G. Brombacher, National Bureau 
of Standards. 


Wayne County: (D) Robert Smith, Smith 
Instrument and Equipment Co. (A) Wil- 
— E. Harrison, Wyandotte Chemicals 

orp. 


Western Massachusetts: (D) Francis A. 
Eisenman (A) Thomas B. McAveeney 


Wichita: (D) August J. Dettbarn, Boeing 
Airplane Co. (A) Lawrence L. Hill, Law- 
rence L. Hill Co. 


Wilmington: (D) Philip M. Fleming, E. I. 
duPont de Nemours & Co., Inc. (A) 
David W. Choate, Minneapolis-Honeywell 
Regulator Co. 


PAST PRESIDENTS 


A. F. —. Panellit, Inc. April 1945 to 
Aug. 1946 


c. Oo. es (Deceased). Sept. 1946 
to Aug. 


P. G. XLINE, Exline Engineering Co. 
Sept. roa? to Aug. 1948 


Cc. F. KAYAN, Columbia University. Sept. 
1948 to Aug. 1949 


R. J. S. PIGOTT, Gulf Research & Develop- 
ment Co. Sept. 1949 to Dec. 1950 


J. R. McMAHON, J. B. McMahon Co. Jan. 
1951 to Dec. 1951 


A. O. BECKMAN, Beckman Instruments, 
Inc. Jan. 1952 to Dec. 1952 


PORTER HART. Dow Chemical Co. Jan. 
1953 to Dec. 1953 


W. A. WILDHACK, National Bureau of 
Standards. Jan. 1954 to Dec. 1954 


W. H. BRAND, Coroflow Corporation. Jan. 
1998 to Oct. 1955 





. SHEEN, =e Roy Company. Nov. 
B55 to Oct. 


J. = VOLLBRECHT, Energy Control Co. 
ov. 1956 to Oct. 1957 


R. J. JEFFRIES, oe Systems, 
Inc. Nov. 1957 to Oct. 


HONORARY MEMBERS 

E. G. BAILEY, Bailey Meter Company. 
Elected 1954 

M. F. BEHAR, (Deceased). Elected 1955 


R. RIMBACH, Instruments Publishing 
Company. Elected 1955 


A. F. SPERRY, Panellit, Inc. Elected 1956 


DR. W. G. BROMBACHER, National Bu- 
reau of Standards. Elected 1957 


R. W. WEBB, Union Carbide Olefins Com- 
pany. Elected 1957 


NATIONAL HEADQUARTERS 


Executive Director, William H. Kushnick 

Editor ISA Journal, Charles W. Covey 

—— Editor ISA Journal, George A. 
all, Jr. 


Director Technical and Educational Serv- 
ices, Herbert S. Kindler 


Director Promotional Services, Ralph M. 
Stotsenburg 


Pugereiies Manager, William F. Minnick, 
r. 


Director Public Relations, Robert T. De- 
Vore 


Director Sections and Membership Serv- 
ices, Leon H. DeBrakeleer 


Chief Dosaspes, Ruth Helbling 

Meeting Services Manager, Elsey Johnson 

ee Records Supervisor, Ernest A. 
eye 


EXHIBIT MANAGEMENT 


Exhibit Manager: Fred J. Tabery, Tabery 


Corporation 


Exhibit M t Staff Members: Frank 
Latasa, Everett Leroy, Frank Luther. 





DISTRICT COMMITTEE CHAIRMEN 


DISTRICT I 

Planning Council: Carl W. Gram, Jr., Ma- 
son-Neilan Div. of Worthington Corp. 

Section and Membership Committee: R. 
L. Vivian, 

am Committee: William L. Crosby, 

Consolidated Edison Co. 

Education Committee: Frederick S. Rich, 


DISTRICT II 

Planning Council: E. A. Adler, United 
Engineers & Construction, Inc. 

Section and Membership Committee: John 
B. Deaderick, The Foxboro Co. 

Program Committee: Horace F. Richter, 
Jr., Fischer and Porter Co. 

Education Committee: Morton B. Brown, 
Leeds & Northrup Co. 


DISTRICT III 

Planning Council: J. Thomas Elder, Ten- 
nessee Eastman Compan 

Section and Membership: C an-North- 
ern, J. R. Mahoney, Union Carbide & 
Olefins Company, Cha -Southern, 
M. A. Dailey, Rittelmeyer & Co. 

Program Committee: Frank A. Thomas, Jr. 

aineees Committee: (Chairman to be 
named) 


DISTRICT IV 
Planning Council: 
Linde Company 
Section and Membership Committee: Ar- 
thur A. Zuelhke, Taylor Instrument Cos. 
Program Commitiee: Frank K. Briggs, 

Westinghouse Atomic 
Education Committee: Allen R. Davidson, 


DISTRICT V 

Plann Council: Gordon D. Carnegie, 
King Instrument Co. 

Section and Membership Committee: Cle- 
= R. Roberson, Owens-Corning Fiber- 
glas. 


George L. Kellner, 


ISA Journal 
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Dr. Ralph H. Tripp 
President-elect-Secretary 


(Grumman Aircraft, Bethpage, L.!., N.Y.) 


John C. Koch 
Treasurer 
(Conoflow Corporation, Philadelphia, Pa.) 


Adelbert Carpenter 
Vice-President, General Relations De- 
partment 





ISA EXECUTIVE BOARD OFFICER NOMINEES FOR 1960 


Nathan Cohn 
Vice-President, Industries Department 
(Leeds & Northrup, Philadelphia, Pa.) 


Nelson Gildersleeve 

Vice-President, District | 
(Royal McBee Corporation, Port Chester, 
N.Y.) 


John R. Mahoney 
Vice-President, District III 


(Union Carbide Nuclear, Oak Ridge, 
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Milton H. McMillen 

Vice-President, District V 
(Thompson-Ramo-Wooldridge, Inc., Cleve- 
land, Ohio) 


Thomas H. Pierson 
Vice-President, District VII 
(Eggelhof Engineers, Houston, Texas) 


Robert C. Mann 
Vice-President, District IX 








(Fischer & Porter, Oakland, California) Tenn.) (General Electric, Idaho Falls, Idaho) 
Program Committee: Robert A. Scheffer, eae Ww We RY geeenn EE: TREASURER’S 
nera. ectric Co. e are cGraw- 
Education Committee: Milton M, McMillen, Publishing Co.. E. J. Galbert Dra. V. DEPARTMENT COMMITTEE 
ompson uc nc . A ° le man, w. ran 
R. A. Bristol, R. Burnstan, P. J. Byrne. 4 FINANCE COMMITTEE: Chairman, W. A. 


DISTRICT VI 
: Glenn F. Brockett, 
Fisher Governor Co. 
and Membe: 


rship Committee: Wil- 
liam C. Waltman, 

Committee: Roy F. Knudsen, GM 
Technical Center 
ducation Committee: (Chairman to be 
named) 


DISTRICT VII 
Plann: : Dr. John Franklin Draf- 
fen, onsanto Chemical Company 
tion and Membership 


Frank J. Long, 
P Committee: Jack O. Gracey, 
Union Carbide and Carbon Chemicals 
Education Committee: Clarence R. Skal- 

nik, American Oil Co. 


DISTRICT VIII 
Planning Council: John A. See, Boeing 


Airplane Company 

Section and Me ip Corimittee: Au- 
gust J. Dettbarn, Boeing Airplane Co. 
Program Committee: Wm. N Donachy, 
———~ y Committee: (Chairman to be 
name 


DISTRICT Ix 
P Council: Adelbert Carpenter, 
Fischer & Porter 
Section and Membership Committee: 
(Chairman to be named) 
Committee: John C. Witherspoon, 
Boeing Airplaine Co. 
Educat: Committee: John Jensen, Ben- 
dix Aviation Corp. 


DISTRICT X 

Planning Council: Joseph R. Rogers, Bris- 
tol Co. of Canada Ltd. 

Section and Membership Committee: 
(Chairman to be named) 
ogram 


Committee: (Chairman to be 
named) 
Education Committee: (Chairman to be 
named) 


PRESIDENT’S DEPARTMENT 
COMMITTEES 


ADMISSIONS CO : Chairman, 
Dr. W. G. Brombacher, National Bureau 
of Standards, Dr. A. O. Beckman, 
Hart, R. T. Sheen, A. F. Sperry, R. D. 
Webb. 


ye NOMINATING CO 


MMITTEE: 

irman, R. T. Sheen, Milton Roy Com- 

a Vice Chairman: J. T. Volibrecht, 

anf Control Company. Past Chair- 
W. H. Brand, Conoflow Cor 

Dist. I: D. C. Sanford, L. E. Slater. 

Dist. II: P. M. Fleming, R. C. Kimball. 

— III: E. M. Seagraves, Jr., J. R'. Ma- 

oney. 

Dist. IV: M. S. Jacobs, G. L. Kellner. 

Dist. V: W. C. Trethewey, C. L. Rober- 


son. 
Dist. VI: R. Hoxie, J. R. Riede. 

Dist. VII: E. R. Evans, J. H. Park. 
Dist. VIII: C. R. Horton, E. W. Zurow. 
Dist. IX: W. B. Milligan, C. B. Nolte. 
Dist. X: J. L. More. 
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H. F. Dever, H. C. Frost, Dr. F. J. Gau- 
det, P. Hart, Dr. J. Hrones, Dr. C. Hurd, 
Dr. R. J. Jeffries, 4 R. Jones, R. E. 
Olson, J. S. Rearick, . J. Rhodes, R. T. 
Sheen, W. S. Tandier, "J. T. Vollbrecht, 
W. A. Wilhack, J. L. Young. 


PAST PRESIDENT’S 
DEPARTMENT COMMITTEE 


HONORS 4 ~ a me COMMITTEE: 
Chairman, D z 4 Fer = Data-Con- 


trol Systems, = A. Adler, C. F. Kay- 
an, R. H. Munch, EF B. McMahon. 


PRESIDENT-ELECT-SECRETARY’S 
DEPARTMENT COMMITTEE 


Education Commitiee: Chairman, E. C. 
Wanner, General Electric Co. 


eg omy Committee: Chairman, J. 
Casey, Leeds & Herthrup Company 


Technical Institute Committee: Chairman, 
Ernest A. Heckler, Chemstrand Corp. 


Technicians Task Force: an, Abner 
= Hathaway, United Electronics Labor- 
atory 


University Advisory Committee: Chairman, 
Prof. James B. Reswick, Case Institute 
of Technology 


Vocational Advisory Committee: Chair- 
man, Lawrence E Maley, Mine Safety 
Appliances Co. 


INSTRUMENTATION RESEARCH COM- 
MITTEE: Chairman, W. A. Wildhack, 
National Bureau of Standards, Dr. R. 
H. Aborn, R. G. Affel, R. Aikman, N. 
E. Armstrong. Cc. E. Arnold, Dr. J. W. 
Beams, C. J. Borkowski, Dr. J. R. Bow- 
man, D. M. Boyd, W. H. Brand, N. 
Brewer, Dr. E. C. Buckle 
J. M. Devine, Dr. P. M. rlandson. L. 
E. Flory, D. Goodman, Dr. E. M. Grabbe, 
A. J. Hornfeck, W. H. Howe, A. S. Iber- 
all, Dr. W. I. Kaye, Dr. E. A. Keller, Dr. 
Waldo H. Kliever. Dr. K. S. Lion, I. 
Lohman, W. D. MacGeorge, C. G. Mc- 
Ilwraith. F. L. Maltby, Dr. H. L. Mason, 
Dr. M. O'Day. R. W. Olson, Dr. T. O. 
Paine, J. W. Percy, D. R. Piatt. L. W. 
Robinson, L. G. Rubin, C. F. Schune- 
mann, Dr. E. J. Serfass, Dr. J. M. Sharp, 
Dr. J. Shearer, L. E. Slater, F. C. Smith, 
Jr., Dr. J. M. —— a F. Taylor. Jr., 
H. W. Van Cam W. C. Wiley, D. C. 

Wiley, W. P. Wills, H. Ziebolz. 


SOCIETY STRUCTJRE & PLANNING 
COMMITTEE: Chairman, John Fleming, 
International Business Machines, Inc., 
C. S. Beard. W. H. Brand, F. E. Bryan, 
N. Cohn, W. A. Crawford. P. Hart, E. 
Herbert, C. E. Jones, K. Mabuchi, J. B. 
McMahon, D. Prell, C. L. Roberson, 
R. T. Sheen, A. F. Sperry, J. T. Voll- 
brecht, R'.. D. Webb, W. A. Wildhack. 


Crawford, E. I. erPont’ de Nemours & 
, P. Hankison, F. S. Hoag, B. 
Jones, J. C. Koch, S. S. Knoblock, Dr. 
R. H. Munch, J. °. Tragard. 


GENERAL RELATIONS 
DEPARTMENT COMMITTEE 


a IMMITTEE: Chairman, 
. T. Mann, Leeds & Northrup Co. 


EXHIBIT sy? COMMITTEE: 
Chairman. C. Baran, Standard Oil Co. 
of Ohio, H. . Johnson, Dr. R. H. Tripp. 


EXHIBITORS ADVISORY COMMITTEE: 
Chairman, Lyle E. Eige, Fisher Governor 
Chairman— 


Co., Sub-C Manual of Opera- 
tion: E. B. Bossart. Bailey Meter Co. 
Sub-C a Auditing ard 
Point System: N. W. Fleeno, Automatic 


Switch Co. A % Ri FF ——— — 
Day: W. W. Lockwood, Taylor Instru- 
ment Cos. Sub-Chairman—Show Loca- 
tions and Dates: J. P. Sherwin, Mine 
Safety Appliances Co. Sub-Chairman— 
Rules and R J. P. Taylor, 
Industrial Marketing , AEA af H. W. 
Huck, P. C. Hutchinson, R. V. Lints, 
K. Slee. 


se a COMMITTEE: Chairman, Dr 

G. Brombacher, National Bureau of 

Se. Cc. W. Covey, N. Gilder- 
sleeve, S. D. Ross. 


PUBLICATIONS COMMITTEE: Chairman, 
N. Cohn, Leeds & Northrup Co., J. E. 
Brophy, E. J. Durbin, Prof. W. Jones, 
G. W. Larsen, T. G McAnespie. D. B. 
Prell, J. E. Read, J. Stern, F. Swaney, 
R. A. Terry. 


SECTIONS PROGRAM ADVISORY COM- 
MITTEE: Chairman, R. L. Rice, Fischer 
& Porter Company. W. L. Applegate, 
W. H. Furrv. C. F. Johnson, R. E. Love, 
W. T. Rockhill. 


SECTIONS AND MEMBERSHIP COMMIT- 
TEE: Chairman, T. R. Hudson, Daystrom 
Systems, J. Converse. A. R. Floreen, W. 
Jung, J. R. Kilmer, R. Smith, J. Zelson 


TECHNICAL DEPARTMENT 
DIVISIONS 

Vice President: T. C. Wheriy, 
Petroleum Co. 

ANALYSIS INSTRUMENTATION DIVI- 
SION: Director: Henry J. Noebels, Beck- 
man Instruments, Inc 

Associate Director: Marvin D. Weiss, Union 
Carbide Olefins Co. 

Associate Director: Dr 
Monsanto Chemical Co 

Secretary: K. V. Kratochvil Phillips Petro- 
leum Co. 

Industrial pH Measurement & Control 
Committee: Chairman: Thomes J Ke- 
hoe, Beckman Instruments, Inc 

Chemical Methods of Analysis Committee: 
Chairman: Dr. John P. Strange, Mine 
Safety Appliances Co 


Phillips 


Robert F. Wall, 
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Copematognsety Committee: Chairman: 
a J. Coates, The Perkin-Elmer 
oO 
Samp Systems Committee: Chairman: 
E. = ouser, Beckman Restrementa, Inc. 
a —~g and Electron Syscmeeery, Commit- 
: Dr. D. C. Miller, North 
y Phili Co. 
Optical Methods ee: Chairman: D. 
on Troy. E. I. duPont de pomee & <. 
ee a 4 
D. J. Fraade, Consolidated Electrodynam- 


ics Corp. 

mmittee: Chairman: George 

Field, Batten, Barton, Durstine & Os- 
born, Inc. 

National Conference Program Committee: 

—— R. D. Eanes, Leeds & Nor- 
rup Co 


Annual Conference Program Committee: 
Chairman: William C. Gardner, C. F. 
Braun & Company 


HANDLING & hs ee 
PRIVISION: Director: . C. Saunders, 
Benson-Lehner Tiieneition 

Associate Director: Arthur H. Freilich, 
Burroughs Corporation 

TT Howard McKenna, General Mo- 


rs Corp 
eunaaian™ Control Committee: Chairman: 
Dr. Irving Lefkowitz, my * institute of 


Technology 
Committee: Co-Chair- 
man: Elmer Sharp, IBM Corporation 
Co-Chairman: Charles" w. Worley. 
Data Reduction Committee 
William T. Nottingham, The Martin Co. 
Data Handling Program Committee: Chair- 
man: Taylor C. Fletcher, Beckman Sys- 
Photop yephic Dat Handling Committee 
a g 
econ J. Gates, Naval Gednanee 
Test Station 
Telemetering Committee: Chairman: Hugh 
Pruss, Telemetering Ce. of America 
Edvcation Committee: Chairman: Sidney 
Kaufman, Shell Soveiemunat Co. 
Publications Committee: Chairman: R. E. 
Wendt. Jr., Westinghouse Electric Corp. 
Intersociety Relations Committee: Chair- 
man: J. Roedel, Crane Company 
Data Storage, Retrieval & v Com- 
mittee: Chairman: Allen Rahn, Record- 
dac Corp. 
Digital Computer Committee: Chairman: 
Geoffrey Post, Genesys Corp. 
alog Computer Committee: Chairman: 
William B. Field, Union Carbine Olefins. 
Data Sensing & Recording Committee 
> Senn E. Frank, Reaction Mo. 
ors Inc. 


vampeece CONTROL SYSTEMS DIVI- 
ONS: Director: G. H. Bouman, Minne- 
pam -Honeywell Reg. Co. 
Secretary: D. W. St. Clair, E. I. duPont 
de Nemours & Co., Inc. 
Program Committee: Chairman: D. E. 
Berger, Phillips Petroleum Co 


ELECTRONIC INSTRUMENTATION DI- 
VISION: Director: John M. Cage, Hew- 
lett-Packard Company 


INSTRUMENT INSTALLATION, OPERA- 
TION & MAINTENANCE DIVISION: 
Director: Martin J. Ladden, Minneapolis- 
Honeywell Reg. Co 

Instrumentation Maintenance Clinic Com- 
mittee: Chairman: L. E. Singleton, Amer- 
ican Maize-Products Co. 

Instrument Mechanics Committee: 

: George A. Larsen, Texas Co. 

Instrument Installation & Maintenance 
Practice Committee: Chairman: L. V. 
Morgan, American Cyanamid Co. 

Maintenance Management Wor! : 
Chairman: R. A. Marshall, Federal Elec- 
tric Corp. 


AGEMENT & ECONOMICS DIVI- 
SION: Director: N. L. Isenhour, Union 
Carbide Nuclear Co. 

Associate Director: Joseph T O'Connor, 
Kieley & Mueller. Inc. 

Secretary: R. F. Mahood, E. I. du Pont 
de Nemours & Co., Inc. 

Instrument Industry Committee: Chair- 
= J. T. Vollbrecht, Energy Control 

o. 

Economics Committee: Chairman: Richard 
Love, Weston Electrical Instru. Div., 
Daystrom, Inc. 

Management Committee: Chairman: V. S. 
Renton, Public Service Elec. & Gas 


Corp 
Technical Programs Committee: Chairman: 
J. D. Yanak, The M. W. Kellogg Co. 
Planning Committee: Chairman: R. F. Ma- 
hood, E. I. duPont de Nemours & Co. 


MEASUREMENT & CONTROL INSTRU- 
MENT 


ATION DIVISION: Director: J. T. 
Ward, E. I. duPont de Nemours & Co. 
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Associate Director: = F. Rondeau, Ameri- 


can — Co. 
Secre §° coughlin, E. I. duPont de 
Nomeucs 4 Xb0. ° 3 


Elements : Chairman: 

| . Stickney, Beckman Instruments, 

Controllers & Control Accessories Com- 

mittee: Chairman: G. O. Haglund, Gen- 

eral Mills, Inc. 
Control 


Elements Committee: 
man: L. R. Driskell, Blaw Knox Co 
Technical Papers Review & Pre-Approval 
: Philip Gilman, Taylor In- 
strument Cos. 


PHYSICAL & MECHANICAL MEASURE- 
INSTRUMENTATION DIVISION: 
Director: Orval L. Linebrink, Battelle 
Memorial Inst. 

Director: Mills Dean, III, Depart- 

ment ry the Navy 
Director: Charles E. Balleisen, 
Southern Methodist Univ. 
Strain ne ee: Chair- 


man: Richard Douglas, Newport News 
Shipbuilding & Drydock Com ry 
Vibration 


Measurements 
— G. H. Brittain, Lockheed Aircraft 
‘orp. 


Physical Testing Committee: Chairman 
Ralph P. Bowen, Reference Stds. Lab. 
Co! Committee: Chairman: Alan 


M. Gundelfin er, Technicolor Corp. 
Basic M easuremen Chairman: 
a F K. Harris, I, M.D., acoaal Medi- 
cine 


PHOTOGRAPHIC INSTRUMENTATION 
DIVISION: Director: Donald B. Prell, 
Benson- canner Corp. 


INDUSTRIES DEPARTMENT 
ng 


Vice President: Dr. H. Tripp. Grumman 
Aircraft hdd Corp 


ag eg i ~~ DIVISION: 
Director: Woods, Boeing Air- 
plane ara 4, 


Director: Harold T. Noble, Jr., 
Boeing Airplane Complane 
Associate Director: Thomas F. Watson, Ar- 
noux Corporation 
Secretary: dl agen, Consultant 
Noble $ alee Ain lane C te 
oble, Jr., in, rplane Company 
Test 2 Boeing A Chairman: Dr. 


a B Morrison, ‘Ramo-Wooldridge 


Missile’ Test Symposium Sub-Committee: 
Chairman: Robert E. Luke, Ramo-Wool- 
dridge Corp. 

Missile Test Publ’ication Sub-Committee: 

: Dr. Frederick F. Liu, Dresser 
Dynamics, Inc. : 

Ground Test Committee: Chairman: Dr. A. 
B. Dember, Naval Ordnance Test Station 

Aircraft Control Committee: Chairman: 
J. H. Jensen, Bendix Aviation Co 

National Technical Program tee 

Chairman: R. D. Mylius, Consolidated 

Electrodynamics Corporation 

Sections Relations Committee: Chairman: 
D. Rhodes, Statham Laboratories 

Inter-Society Relations Committee: Chair- 
man: Delmas C. Little 

Education Committee: Chairman: Harold 
K_ Cheney, Convair—San Diego 

Publications Committee: Chairman: T. G. 

MacAnespie, The Martin Company 


Committee: Chairman: F. G. 
McGavock, Consolidated Electrodynam- 
ics Corp. 

ISA Journa! Committee: Chairman: Enoch 
Durbin, Princeton University 
Program Planning Committee: Chairman: 
Robert A. Ackley, Convair—Astronautics 
Standards & Practices Committee: Chair- 
— E. Bryan, Douglas Aircraft 
‘o., Inc. 


CHEMICAL & PETROLEUM INDUSTRY 
DIVISION: Director: T. H. Pierson, 
Eggelhoff Engineers 

Associate Director: E. B. Hall, E. I du 
Pont de Nemours & Co., Inc. 

Secretary: Louis Gess, Minneapolis-Honey- 
well Reg. Co. 

Installation, Operation & Maintenance 
Committee: Chairman: V. O. McConnell, 
The Dow Chemical Company 

Measurement Control Instrumentation 
Committee: Chairman: T. M. Hoffman, 
Humble Oil & Refining Co. 

‘eedback Control Committee: Chairman: 
Carl Sanders, E. I. duPont de Nemours 
& Co., Inc. 

Chemical & Petroleum Industry we 
Steering Committee: Chairman: R 
Pond, Taylor Instrument Cos. 

Program Committee: Chairman: Louis 
Gess, Minneapolis-Honeywell Reg. Co. 

Sections Relation Committee: Chairman: 

William J. Durkin, Durkin Equipment 

0. 





Electronics Committee: Chairman: S. J 
Kniffen, Texas Butadiene & Chemical 


Corp. 
“3 Committee: Chairman: Robert 
R. Click, Magnolia Petroleum Co. 
en INDUSTRY DIVISION: Director: 


. E. Morse, Rutgers University 
Director: W. A. Brastad, General 


Mills, Inc. 
: Gerald &. Moyer, M:-neapolis- 


Honeywell Reg. 
: Chairman: Lloyd E. 
Slater, FIER, Inc. 
Chairman: F. K. 


Lawler, Food eerin 
oe 
Lawler, Food Engineering 
Relations 


ee: Chair- 
man: Dr. Arnold H. Johnson, National 


pat Prececs Corp. 
elations Committee: 


Chairman: 
2 Aikman, ng Fee es Well Sur- 
0} 
SST Bomentie Chairman: David 
S. Campbell, Campbell Soup Co. 
Arrangements Committee: Chairman: Ger- 


ald G. Moyer, Minneapolis-Honeywell 
Reg. Co. 


MEDI 4 & BIOLOGICAL INDUSTRY 
DIVISION 


ee: Chairman: Dr. Dun- 

— Holaday, os Univ. College 

of Ph icime & Surgeo' 

MET. cs DIVISION: Direc- 

tor: Richard —< Webster, Jones & Laugh- 
lin Steel Co: 

R. Web- 


—y : Chairman: R. 
ster, Jones & Laughlin Steel Corp. 
Chairman: T. K. 


Cauley, U_S. Steel Co 
Sections Relations al Corp. Chairman: 
T. H. Fulton, Leeds & Northrup Co. 


F. S. 
Swaney, Jones & Laughlin Steel Desp. 


NUCLEAR INDUSTRY DIVISION: Direc- 
tor: R'. C. Mann, General Electric Com- 


pany 


Program Committee 
os Mi S. Charles Gottilla, Burns ri 
Roe, Inc. 

Annual Program Committee: 
: Dr. John Gilroy, Argonne 


Chairman: 

National Labs. 
Nuclear ety me Planning Committee: 

Chairman: Stuart Snyder, Nuclear Corp. 


Relations Committee: Chair- 
man: John A. sos Minneapolis-Hon- 
eywell Reg. 

Nuclear Standard Committee: Chairman: 
2 R. Mahoney, Union Carbide Nuclear 
0. 
Program Planning Committee: Chairman: 
Paul E. Brown, Argonne National Labs. 


PULP & PAPER INDUSTRY DIVISION: 
Director: Louis G. Good, Panellit Serv- 
ice Corp. , 

te Director: James Overall, Fischer 


& Porter Co. 
Pulp & Paper a8 am Committee: Chair- 
— James W v. Replogle. Jr., Rayonier, 
Pulp & Paper Education Committee: Chair- 
man: Victor M. Ricker, Jr., D. M. Bare 
Paper Co. 
Relations Committee: Chairman: 
Don J. Morrisey, Trimbey Machines, 





Inc. 
Pulp & Paper Publications Committee: 
: W Paul Davenport, Bailey 


c 
Meter Co. 

Pub Chairman: W. Paul 
Davenport, oem Meter Company 


POWER INDUSTRY DIVISION: Director: 
William J. Burns, Long Island Lighting 


Co. 
Power Sees & Practices Committee: 
Chairman: R. C. Austin, Detroit Edison 


Co. 
Education Committee: Chairman: W. H. 


te Bin Foxboro Co 
Inter- ty Relations Committee: Chair- 
man: James K. Mawha, Ebasco Services 
icity Committee: Chairman: H. P 


Kallen 
rogram Committee: Chairman: Robert A. 
Russell, Black & Veatch 
Relations ittee: Chairman: 
G. W. McKnight, Minneapolis-Honey- 
well ne. Co. 
nt & Economics Committee: Co- 
<4 Robert Baker, Public’! Serv- 
ice Electric & “~~ Company 
Co-Chairman: J. R. 


Horton, Louisiana 
Power & Light Co. 
ec: Committee: Chairman: L. G 
Holman, Montreal Engr. Co., Ltd. 
Data Handlin ig tee: Chairman: W 
S. Burt, Fischer & Porter Co. 


by mh eg | Pig wee id DIvI- 


SION: —— Schroeder, Union 
Switch & Signal Tbivision 


ISA Journal! 


| 


Se 


a 


4 
3 Ozs oe 


4 
a 


<8 mk oo wk wt ond rad wad vod & 





ir- 
lal 
ir- 
rid 


n- 
ge 


c- 
h- 


b- 


c- 
n- 


visor: J. J. MacDonald, Consolidated 


Ad 
Electrodynamics Corp 


T Committee: Chair- 
man: T. C. Schroeder, Union Switch & 


Signal Div. 
Associate 


Director: Carl R. Canfield, Crane 


Company 


Director: John Harned, General 


Associate 
Motors Corp. 


Ta Data Handling & Compu- 
Chairman 


: James G. 

Hy General Motors Corp. 
Transportation Installation Operation 
Maintenance Committee: Chairman 


T Management Committee 
c T. C. Schroeder, Union ‘Switch 
& Signal * Div. 

Transportation Control 
Committee: ie ‘. Boyle, 


Service Pipe Line Company 


by my Publications Committee: 
: Paul Bertness, Consolidated 
ectrodynamics Corp. 


Electrodynamics Co 


Trainsportation Aircraft Committee: Chair- 
man: Karl F. Wacker, General Motors 


Corporation 
Automotive Committee. Chairman: Harold 
R. Fischer, Borg-Warner Corp. 


Railroad Committee: Chairman: R. 

Shackson, New York Central System 
ripe Committee: Chairman: Max T. 
igh, Service Pipe Line Company 


a Pipeline Committee: 
. Boyle, Service Pipe Line Co. 


Gas Pipeline Committee: Chairman: Ivan 
W. Schmitt, El Paso Natural Gas Co. 


H. 


: R. 


SECTION OFFICERS AND MEETING SCHEDULES 


Section Secretaries are urged to check this directory for accuracy. If meeting place is not given, 
or data is incomplete, please advise Elsey H. Johnson of the National Headquarters staff. 


& 
4 ’ 
G. Wrigley, Service Pipe Line Company 


by ee Publicity Committee: 
: Paul Bertness, Consolidated 
rp 


RUBBER & PLASTICS INDUSTRY DIVI- 
SION: Director: David R. Davis, Wooster 


Finishes Corp. 


STANDARDS & PRACTICES 
DEPARTMENT DIVISIONS 


: G G. Gallagher, The 


Vice President 
Fluor Corp., Ltd. 


AERONAUTICAL STAND 
SION: Director: Floyd E. Bryan, Doug- 
on ——— Ce. 
yros yro Terminol Committee 
Chairman: A. C. Plautz, Republic Avi. 
ation Corp 


Aircraft Pyrometry Committee: Chairman: 
E. Garrity, Douglas Aircraft Co., Inc. 
Aeronautical Instrumentation Te erminology 


Committee: — Eugene ad — 
cer, ay Me a Decesms, 

pe A Flow Measurem ; Covamalt- 
tee: Chairman: Robert L. Galle 


Tapes and Tape De- 
s : E. M. Gard- 

iner, Boeing Aircraft Co. 
NUCLEAR STANDARDS DIVISION: Di- 


rector: R. C Mann, General Electric Co., 
PoE Box 535, Idaho Falls, Idaho. 
Materials for Instruments Radiation 


E. See 


Committee: 3 
Day, Jr., General Electric Company 


POWER STANDARDS DIVISION: Direc- 


tor: R. C. Austin, Detroit Edison Co. 


vaseeeren PROCESSE3 STANDARDS 
ee ~ : Director: F. H. Winterkamp, 
go. de Nemours & Co., Inc. 
and Extension Wire 


mittee: : J. Ward Percy, United 
States Steel Corporation 
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AP XS DIVI- 


Heac Type Meter Auxiliaries Committee: 
Chairman: C. A Prior, The Diamond 
Axe Co. 


Valve and By-Pass Susteliation 
Chairman: C 
Bates, Humble Oil & Refining Co. 
Flow Plan $ Commit- 
tee: Chairman: H. E. mson, Esso Re- 
search & Engineering Co. 

Pneumatic C : Chairman: 
2. Ls Stanley, Standard Oil Co. of Cali- 
ornia 

Instrument Protective Cabinets 
Committee: Chairman: J. W. Profota, 
Union Carbide Olefins Co. 

Wiring for Hazardous Commit- 

F. L. Maltby, Drexel- 
brook Instrument Consulting rvice 


Variable Area Meters Committee: Chair- 
man: L N. “4 E. I. duPont de Ne- 


mours & Co c 
a Sample s Committee 
: W. A. Richards, General Elec. 
ae Co. 


Instrument Gignale and Alarms Commilt- 
tee: Chairman: E. Reed, E. I. duPont 
de Nemours & Gor Inc. 

Preferred Irstrument Cut-out Dimensions 
Committee: Chairman: J. G. Kerley, 
Shell Oil Co. 


Instrument ae Committee: Chairman: 
E. C. Hutchison, Union Carbide Nu- 


clear Co 
Response 5& Com- 
3 H. oo 


E. 1. ‘duPont de Nemours 
Instrument Interlocks Committee: Chair- 
man: W. A. Summers, EBASCO Services 


INTERSOCIETY STANDARDS & PRAC- 
TICES DIVISION: Director: A. F. Sperry, 
Panellit, Inc. 











ADIRONDACK 

Pres. Gerald Webb, &.D. 1, Box 39, 

Schuylerville, i he George T. 

ae 54 East Lebarge St. Hudson =. 
Y.' Meeting: Second Wednesda 

PM. Rip Van Dam Hotel, 355 Loa - 

way, Sazatoga Springs, N. Y. 


AKRON 
Pres. Michael P. ee Columbia-South- 
ern Chemical ag on, P. O. Box 31, 
Barberton, Ohi . Harold H. Baker, 


Jr., White Industrial “sales and Equip- 
ment Co., 2nd National Blidg., Akron 8, 
Ohio. Mee: : Third Tuesday 6:30 P.M. 
Dinner, 8:00 P.M. Meeting, Akron Wor- 
an’s City Club, 732 W. Exchange St., Ak- 
ron, Ohio. 


ALBUQUERQUE 


REY AM, eres, as oe Tome 
uquerque, ie Wz ames H. 
McCutcheon, hos" 7 Hendola Albu- 
——. N. Meeting: No date or 
e set. 
ARK-LA-TEX 


Pres. Robert M. Goble, 819 Kings High- 
way, Shreveport, La. Joseph A. 
Short, 213 E. P College. Longview, Texas. 
Mee: eeting: First Monday 7:30 P.M., No 
definite meeting place. 


ARUBA 


Pres. Arthur .. MacNutt, P.O. Box 452 
$/¢, Lago Oil & Transport Co., Aruba, 

Ww. . Marchant Davidson, Box 
Dy Lago Colony, Aruba, N.W.I. 


ASHTABULA 


Pres. Robert Ryder. 1717 W. 5th St., 
Ashtabula, O . Raymond Bow- 
man, 1664 ‘walnut Blvd., Ashtabula, Ohio. 
Meeting: Third Tuesday 8:00 P.M. The 
Swallows, 1107 Prospect Road, Ashta- 
bula, Ohio. 


ATLANTA 


Pres. Samuel Ellis, 559 Dutch Valley 
Road, N.E. Atlanta 9, Ga. » &. A. 
Burnes, Southern Natural Gas 0., Box 
10541, Station “A”, Atlanta 10, Ga. Meet- 


— First Monday, 6.30 P.M. Architects 
d Engineers Institute, Inc., 230 Spring 
St. N.W. Atlanta, Ga. 
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BALTIMORE 
Pres. C. Edward Lotz, 704 Providence 
Road, Towson 4, Md. . Norbert J. 
Rottloff, 122 Margate Road, utherville, 


Md. : Second Friday of month, 
8:00 P.M. eers Club of Baltimore, 
G W. Fayette St., Baltimore 1, Md. 


BATON ROUGE 


Pres. en ge R. Mahaffey, R.R. 2 Box 
Port Allen, La. Secy. Lewis M. Deck- 
er, 446 North St., Baton Rouge, La. 
Meeting: First Monday 7:30 Re- 
creation Center, 855 Florida st > helen 
Rouge, La 
BIRMINGHAM 


Pres. Albert L. Thomas, Jr., Southern 
Research nt. 2000-9th Ave. Ss. Birming- 
ham, Ala. Secy. Gerney D. Mitchell, In- 
strument Society of America, 608 N. 2ist 
St., i Ala. Meeting: Fourth 


Tuesday, "PM . Bankhead Hotel, 
Seen ys 
BLUE RIDGE 


Pres. Paul J. Mullins, 704 io~ St., 
Narrows, Va. Secy. Charles — pre 
Newbern Rd., Pulaski, Va. Seteaees Tee 
Friday, 8:00 ’P.M. Davison Hall, VPL 
Campus, Blacksburg, Va. 


BOSTON 


Pres. John V. Rauseo, Box 401, Concord, 
Mass + Vince D. McCarte, Charles 
r 3 Main, 80 Bg St., Boston 10, 
Mass. Meeting: +_ 3 Monday 7:3 30 P.M.. 
The Pillor House, 26 Quinebogan Road, 
Route 128, Newton Lower Falls, Mass. 


CAROLINA PIEDMONT 


Pres. Frank Siento. III, 1936 Brook 
Drive, Camden, C. Mor- 
rison, 1907 Liberty Lite Bldg., Charlotte, 
we Ge : Second Friday, 7:00 P.M.. 
Barringer. Hotel, North Tryon St., Char- 
otte 


CENTRAL ILLINOIS 


Pres. Gordon Holliday, 105 Hatterman 
Ave., Bartonville, Ill. Secy. Donald E. 
Bonk, 1111 S. 8th St., Pekin, Ill. Meeting: 
First W esday 6:30 P-M., Chateau 
Club, North Pekin, Il. 


CENTRAL KEYSTONE 


Pres. Charles B. Anderman, Jr., 837 

Road, Lancaster, Pa. . Wil- 
liam J. Hladick, 3361 W. Market, York, 
Pa. Meeting: Second Tuesday, 7:30 P.M. 
York County Gas Co., 325 Cottage Hili 
Road, York, Pa 


CENTRAL NEW YORK 


Pres. John M. Mishko, 513 Marcellus St., 
Syracuse 4, N.Y. Secy. Robert G. Quick, 
10342 Victoria Pl., Syracuse 10, N.Y. 
= Second Monday 6.30 Dinner, 
8:00 eeting, Stortos Restaurant, 105 
East Raynor Ave., Syracuse 3, N.Y. 


CHARLESTON 


Pres. Edgar E. Buxton, 903 Hillcrest 
Drive, St. Albans, W. Va. Secy. Felix 
E. Dandois, 902 Laing St., St. Albans, 
W. Va. Meeting: First onday. 8:00 P.M., 
Humphreys Drift Room, 1600 Bigley Ave., 
Charleston, W. Va. 


CHATTONOOGA 


Pres. Joseph Lewis, 933 West Main St., 
Chattanooga, Tenn. . William P. 
Guhne, ‘Connally Lane, Chattanooga 
Tenn. Meeting: First Thursday, 

P.M., Frye Institute Bldg., 534 Cherry 
St., Chattanooga 2, Tenn. 


CHICAGO 


Pres. Otto J. Lessa, Hagan Chemicals & 
Controls, Inc., 211 S. Main St., Lombard, 
tl. . Floyd E. Ertsman, 343 So. Dear- 
born St., Chicago 4, Ill. Meeting: First 
Monday, 6:45 P.M. Dinner, 800 P.M. 
Meeting, No definite meeting place. 


CINCINNATI 


Pres. Winthrop C. Shook, 4437 Redmont 
Ave., Cincinnati 36, Ohio. Secy. James 
R. Montgomery, 104 Brookhaven Ave., 
Cincinnati 15, hio. Meeting: First Mon- 
day, 8:00 P.M., Engrg. Society Bldg., 
Woodburn at McMillan, Cincinnati, Ohio. 


CLEVELAND 


Pres. Joseph Green, 3210 Warrensville 
Ct. Road, Cleveland, Ohio. Secy. Dale 
Michel, B. F. Goodrich Chemical Co., 
Rose Bldg., 3121 Euclid Ave., Cleve- 
land, Ohio. Meeting: First Wednesday 
8:00 P.M., Chester Ave., Cleveland, Ohio. 
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COLUMBUS 


Pres. Lewis P. DeWalt, Battelle Memori- 

al Institute, 505 King Ave., Columbus 1, 

Ohio. Secy. Neil E. Handel, 1609 Bar- 

rington Rd., Columbus 21, Ohio. Meet- 

ing: Fourth Wednesday, No time as yet, 

— Inn, Dublin Rd., Columbus, 
10 


CONNECTICUT VALLEY 


Pres. Robert Hamerschlag, Kahn & Co., 
Inc., 541 Windsor St., Hartford 1, Conn. 
Secy. Edward Nikstenas, 42 High Ridge 
Drive, Newington, Conn. Meeting: Al- 
ternate Second Tuesday and Wednesday 
except June, July and August. Southern 
Plantation Restaurant, 588 Franklin Ave., 
Hartford, Conn. 


CUMBERLAND 


Pres. Raymond E. Chaney, 1153 Freder- 
ick St., Cumberland, Md. Secy. Ray- 
mond Bampton, P. O .Box 444, Midland, 
Md. Meeting: Fourth Wednesday, 6:30 
P.M. Dinner, 8:00 P.M. Meeting, Al: 
Ghan Shrine Country Club, Baltimore 
Pike, Cumberland, Md. 


DAYTON 


Pres. Paul L. Weintritt, 1237 Vernon 
Drive, Dayton 7, Ohio. Secy. Charles 
H. Miller, 607 W. Whipp Road, Dayton 
59, Ohio. Meeting: Second Monday, 8:00 
P.M., Engineers Club of Dayton, 112 E. 
Monutent Ave., Dayton, Ohio. 


DENVER 


Pres. Rodman E. Street, 2801 S. Kear- 
ney, Denver 22, Colo. Secy. Walter L. 
Graham, 230 Iris, Broomfield, Colo. 
Meeting: Third Wednesday, 7:00 P.M., 
No definite meeting place. 


DETROIT 


Pres. Albert T. Maser, 28260 Hollywood, 
Roseville, Mich. Secy. John Binsfield, 
10126 Elgin, Huntington Woods, Mich. 
Meeting: Third Thursday 7:30 P.M., Uni- 
versity of Detroit, Engineers Bldg. Room 
206, West McNichols Rd. at Livernois, 
Detroit, Mich. 


EASTERN NEW YORK 


Pres. J. H. Brandeau, Behr-Manning Co., 
Troy, N. Y. Secy. D. J. Dinzik, Crabbe & 
Stebbins Co., “1347 Central Ave., Albany 

ie ie Meeting: First Tuesday 8:00 
BM. Hotel Van Curler, 


Washi ts) 
Ave., Schenectady, N. Y — 


FAIRFIELD COUNTY 


Pres. Carl Heinzman, 197 Riverview Cir- 
cle, Fairfield, Conn. Secy. Frederick H. 
Bihler, Regent Controls. Brown House 
Road, Stamford. Conn. Meeting: Second 
Wednesday, 7:30 P.M., Springdale Lab- 
oratorv, Time, Inc., 835 Hope St., Spring- 
dale, Conn. 


FOUR CORNERS 


Pres. Rodney Heath, Southern Union 
Gas Co., Box 757. Farmington. M., 
Secy. R. L. Weir. Jr., Box 997, Farming- 
ton, N. M. Meetina: Second Thursday 
7:00 P.M.. San Juan County Club, Farm- 
ington, N. M. 


FOX RIVER VALLEY 


Pres. G. Garnet M. Eastwood, 511 E. 
Cecil St., Neenah, Wis. Secy. Howard 
Patterson. 428 Klein St., Kaukauna, Wis. 
Meetine: First Tuesday. "6:29 Dinner. 7:30 
Meeting, No definite meeting place. 


GREAT SALT LAKE 


Pres. Hank Watson, 3788 South 1860 E 
Salt Lake City. Utah. Secv. Hvrum L. 
—. 2280 So. Main St., Salt Lake City, 
Itah. 


HOUSTON 


Pres. Robert F. Hughes, 7050 Narcissus, 
Houston 17, Texas. Secy. G. Bruce 
Staples. Jr.. 6039 Rose St.. Houston 7, 
Texas. Meeting: Last Mondav. 8:00 P.M., 
Houston Engineering & Scientific Society, 
2615 Fannin, Houston, Texas. 


IDAHO FALLS 
Pres. Lamar Hansen, 939 Paulson, Idaho 


Falls, Idaho. Secy. R. A. McClure, 1260 
Bower Drive, Idaho Falls, Idaho. Meet- 
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ies Third Wednesday, 7:30 P.M., Green 
— Booneville otel, Idaho Falls, 
ts) 


INDIANAPOLIS 


Pres. Paul E. Heanke, esis Doudies Rd., 
Indianapolis, Ind. Robert E. Car- 
michael, 702 E. 10th St., P.O. _ &. 55252, 
Indianapolis 7 af”4 Mee: eeting: Second 
Tuesday, 6:30 P.M McClarney’ s Famous 
Restaurant, 1435 W. Morris St., Indiana- 
polis, Ind. 


JACKSONVILLE 


Pres. Harlan C. Craig, 5056 Bridgewater 
Circle, Jacksonville 7, Fla. . Verlin 
W. Smith, 916 Saranac St., Jacksonville 
5, Fla. Meeting: First Friday, 8:00 P.M., 
Seminole Hotel, 21 Hogan St., Jackson- 
ville, Fla. 


KANSAS CITY 


Pres. Francis M. Winterburg, 13226 Lo- 
gan Lane, Lenexa, Kansas. Secy. Andrew 
A. Zahner, Burns & McDonnell Engi- 
core Co., Box 173, Kansas City 41, 

eeting: First Tuesday 7:30 M.. 
No ‘definite meeting place. 


LEHIGH VALLEY 


Pres. Herman C. Brown, P.O. Box 85, 
West Point, Pa. Secy. James H. Ritten- 
house, 1933 Michael St., Bethlehem, Pa. 

Meeting: Second Tuesday, 00 P.M., 
— Hotel, Main St., Bethlehem, 
a. 


LONG ISLAND 


Pres. Warren Kenny, Halsey Lane, Rem- 
senburg, N. Y. Secy. a. Nassir, Box 
61, Stony Brook, N.Y. eeting: First 
Monday. No definite meeting place. 


LOS ANGELES 


Pres. Jake C. Groenewegen, Shell Chem- 
ical Corp., Box 211, Torrance, Calif. 
Secy. Chester S. Beard, 3220 N. Knoll 
Drive, Los Angeles 28, Calif. Meeting: 
Second Wednesday, no set place. Visitors 
call Secretary, Hollywo 5-1000 


LOUISVILLE 


Pres. Charles J. Ridenour, Clark Blvd. 
Speed, Ind. Secy. Lyndon L. Davenport, 
939 Whitney Ave., Louisville 15, Ky. 
Meeting: First Monday 8:00 P.M., Cal- 
vert Hall, Julius Kessler Distilling Co., 
7th St. Rd @ Central Ave., Louisville, 
Ky. 


MATI tt ge = & Technical Institute 


at Morrisville, 

Pres. Robert D. pcm Box 331, Eaton 
St., Morrisville, N.Y. . Charles 
Shanks, Morrisville, N.Y. Advisor Del- 
bert A. McKee, Instrument Technology 
Div. New York State Agricultural & 
Technical Institute, Morrisville, > fi 
Meeting: First Wednesday, 8:00 P.M., 
Stewart Hall, Morrisville, N.Y. 


MEMPHIS 


Pres. Louis F. Busler, 441 Reese St., 
Memphis 11, Tenn. Secy. Richard J. 
Weidman, 170-H-3 N. Hollywood St., 
Memphis, Tenn. Meeting: Second Mon- 
day, 8:00 P.M., Community_ Service 
Rooms of three local banks, Memphis, 
Tenn. 


MILWAUKEE 
Pres. Edward C. Ehlers, 3702 S. Lenox, 
Milwaukee, Wis. Secy. Kenneth L. 


Holmes, 4930 N. Berkeley Blvd., Milwau- 
kee 17, Wis. Meeting: Fourth Monday, 
8:00 P.M. No definite meeting place. 


MOJAVE DESERT 


Pres. John W. Renshaw, 39025 Juniper 
Tree Rd., Palmdale, Calif. Secy. Ken- 
neth S. Lundy, Sr., 45436 North Rodin 
Ave., Lancaster, Calif. Meeting: Second 
Tuesday, 8:00 P.M. Antelope Valley Joint 
Union High School, Lancaster Blvd. & 
Division St., Lancaster, Calif. 


MONTREAL 


Pres. K. Colin Kent, c/o Bristol Co. of 
Canada Ltd., 1529 Drummond St., Mon- 
treal, Que., Canada. Secy. Gordon B. 
Hall, P.O. Box 10, Montreal, Que., Can- 
ada. Meeting: Last Monday, 8:15 P.M. 
LaSalle Hotel, Mountain St., 
Que., Canada. 


Montreal, 





NEW JERSEY 


Pres. Joseph D. Yanak, 711 Third Ave., 
New York 17, N. Y. "Secy. Gerald L. 
Stebbins, 485 S ivan Ave., Englewood 
Cliffs, N.J. Mee’ First Tu 8:00 
P.M., Hotel Essex House Broad St. at 
Lincoln Park, Newark 3, N.J. 


NEW ORLEANS 


Pres. Martin L. Huber, 317 Rormene St., 
New eseene 12, La. Secy. W illiam B: 
Hile, 501 N . Jefferson Davis Pky., New 
Orleans 19, La. Meeting: Second "Tues- 
day, 8:00 P'M., Engineer's Club, 404 Bar- 
rone St., New Orleans 12, La. 


NEW YORK 


Pres. Alonzo R. Parsons, 537 Elm St., 
Westfield, N. J. Secy. Sentey Knoblock, 
282 Griggs Ave., Teaneck, N. Mee: 
Third Wednesday, 7:00 PM. Hotel Lex- 
ington — Florentine Room, 49 St. & 
ington Ave., New York 17, N | A 


NIAGARA FRONTIER 


Pres. Albert H. Gibney, 54 Winspear 
Ave., Buffalo 4, N. Y. Secy. Norbert M. 
Lawler, 369 Wabash Ave., Kenmore 17, 
N. Y. Meeting: Last Monday, 6:00 P.M. 
Dinner, 8:00 M. Meeting, Erie County 
| ao ge Institute, 1685 Elmwood Ave., 
Buffalo, . 


NORTH TEXAS 


Pres. Gale Litton, 4143 Brookport Dr., 
Dallas, Texas. Secy. James Newman, 6234 
Peeler St., Dallas, Texas. Meeting: Sec- 
ond Tuesda 7:00 P.M., Amon Carter 
Field, Fort orth, Texas. 


NORTHEAST TENNESSEE 


Pres. Robert C. Hart, Tennessee East- 
man Co., Kingsport, Tenn. Secy. Jackie 
Robinson, Tennessee Eastman Co., Kings- 
ort, Tenn. Meeting: Second Monday, 
PCO" P.M. Tennessee Eastman Co. Re- 
search Auditorium, Kingsport, Tenn. 


NORTHERN CALIFORNIA 


Pres. Ralph I. Brogie, 16032 eu E 
Terrace, Oakland, Calif. 
Lowe, 105 Excelsior Ave., agg 
oo Meeting: Second Monday, 8:00 

Spenger’s Fish Grotto, 1919 Fourth 
sin ~ doe. Calif. 


NORTHERN INDIANA 


Pres. Andrew J. Paluszek, 5551 W. Le- 
land Ave., Chicago, Il. Robert 
oe Steel, 176 Elder Ave., Chicago Hei _ 

Meeting: Third Tuesday, 8:00 
Toss Restaurant, 1250 indianapolis 
Blvd., Whiting, Ind. 


OAK RIDGE 


Pres. John A. Russell, Jr., 159 Athens 
Road, Oak Ridge, Tenn. S iy ee 
DeLorenzo, 7213 Wellswood Ox- 
ville 19, Tenn. Meeting: First Wednesday, 
8:00 P.M., Ridge Recreation Hall, Broad- 
way, Oak Ridge, Tenn. 


OGLETHORPE 

Pres. James M. Ennis, Jr., 16 Richmond 
Dr., Wymberly, Savannah, Ga. Secy. 
Robert R. Newton, Jr., 4i Henderson 
Ave., Savannah, Ga. M Meeting: Second 
Friday, 8:00 P.M., Reddy Kilowatt Room, 
ay gy Electric & Power Co., Savan- 
nah, Ga. 


OKLAHOMA CITY 


Pres. Albert Janco, 801 N.W. 49th St., 
Oklahoma City, Okla. Secy. Charles L. 
Qyree, 5413 N. Sapulpa, Oklahoma City, 
Okla. Meeting: irst Wednesday 7:30 
P.M., OG&E Bidg., Room 200, 1 
Harvey St., Oklahoma City, Okla. 


OMAHA 


Pres. Robert J. Morely, Northern Nat- 
ural Gas Co., 2223 Dodge St., Omaha, 
Nebr. Secy. Howard J. Morgan, Taylor 
Instrument Cos., 6628 Seward St., Omaha, 
Nebr. Meeting: Second Monday. ‘No fixed 
meeting place. Omaha, Nebr. 


ORANGE COUNTY 


Pres. H. Howard Kemp, 2415 N. Forest 
Ave., Santa Ana, Calif. Secy. Joseph G 
Huffman, Union Oil Co., Box 76, Brea, 
Calif. Meeting: Third Wednesday, No 
definite meeting place. 
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PADUCAH 


Pres. John E. Carpenter, 241 Navaho 
Drive, Paducah, Ky. Secy. Sidney Dyes, 
R. R. 6, Paducah, Ky. Meeting: rst 
Thursday, 7:30 P.M. Paducah B.-- 
Club, 1406 Jefferson St., Paducah, Ky. 


PANHANDLE 


Pres. R. L. Wee, 8 oe | St., yoo 
Texas. James 2336 C 
nut aie Pampa, Texas. Meeting: Third 

6:30 P.M. No definite meeting 


PASO DEL NORTE 


Pres. Walter E. Hiller, 3300 Rutherglen, 
El Paso, Texas. Secy. Earl Frank Smythe, 
4212 Cambridge, El Paso, Texas. Meei- 
ing: Second Monday, 7:00 P.M., Del 
Camino Kestaurant, 5001 Alameda, El 
Paso, Texas. 


PENSACOLA 


Pres. Russell L. Cross, St. Regis Pa 

Co., P. O. Box 1591, Pensacola la. 
Secy. Handsel Butts, Gregg Controls Co., 
4904 North Davis Hwy., Pensacola, Fla. 
Meeting: Third Thursda 6:30 P.M., 
Pensacola Junior College, ensacola, Fla. 


PERMIAN BASIN 


Acting Officer. James A. orf 
Michael Bldg., Room 201, Odessa exas. 
Meeting: No definite meeting place or 
time. 


. M. PERRY INSTITUTE 


Pres. Truman C. Driver, 1614 S. 14th 
St.. Yakima, Wash. Secy. Robert A. 
Davis, 2011 Washington Ave., Yakima, 
Wash. Meeting: Second Thursday, 2:30 
P.M. J.M. Perry Institute, 2011 Washing- 
ton Ave., Yakima, Wash. 


— 


PHILADELPHIA 
Pres. Horace F. Richter, Jr., Fischer & 
Porter Co., Hatboro, Pa. . S. David 


Ross, Harris D. Mc inney, Inc., 12 So. 
12th St., Philadelphia 7, Pa. Meeting: 
Third Wednesday 8:00 P.M., Engineer's 
— 1317 Spruce St., Philadelphia 7, 
a. 


PITTS3URGH 


Pres. Frank K. Priggs, 361 Tampa Ave., 
Pittsburgh 34, ra. Secy. Bernard R. 
Hughes, 5518 Ellsworth Ave., Pittsburgh 
32, Pa. Meeting: Fourth Monday, 6:30 
P.M. University Club, University Place, 
Pittsburgh 13, Pa. 


PORTLAND 


Pres. James J. Sweiberg, 6019 N.E. Union 
Ave.. Portland, Oregon. Secy. Thomas 
W. Williams, 2600 S.E. Belmont St., Port- 
land 14, Oregon. Meeting: Third Friday 
7:00 P.M,, Ione Plaza, 1717 S.W. Park 
Ave., Portland, Oregon. 


PRESQUE ISLE 


Pres. Orrin H. Keeling, 611 Oakmont 
Ave., Erie, Pa. §S - Robert B. Gray, 
Erie Resistor Co., 520 E. 25th St., Erie. 
Pa. Meeting: Fourth Tuesday, 8:00 P.M. 
No definite meeting place, rie, Pa. 


RICHLAND 


Pres. Ralph A. Nederwood, P.O. Box 
864, Richland, Wash. - Leo Hannan, 
P.O. Box 864, Richland, Vash. Meeting: 
Second Wednesday, 7:30 P.M., Columbia 
High School Cafeteria, Richland, Wash. 


RICHMOND-HOPEWELL 


Pres. Thomas Ackerman, Hercules Pow- 
der Co., Hopewell, Va. Secy. Donald Ed- 
ney, 5018 Park Ave., Richmond 26, Va. 
Meeting: Fourth Tuesday, 6:00 P.M., No 
definite meeting place 


ROCHESTER 


Pres. Nathaniel B. Nichols, 20 East Blvd., 
Rochester 10,,N. Y. Secy. Stephen A. 
Hluchan, Taylor Instrument Cos., Roch- 
ester, N. Y. Meeting: First Tuesday, 7:00 
Dinner, 8:00 Meeting, German Club, 
Gregory St., Rochester, N. Y. 


SABINE NECHES 


Pres. Jack R. Pickle, 3C9 Crepe Myrtle, 
Orange, Texas. Secy. Ed. Lane, 4645 
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Gladys St., Beaumont, Texas. Meeting: 
Fourth Tuesday, 7:30 P.M., No definite 
meeting place. 


SACPAMENTO 


Pres. Jesse R. Coomes, 4810 Melvin Drive, 
Carmichael, Calif. Secy. J. B. Leutwyler, 
Jr.. 7848 Fair Oaks Blvd., Fair Oaks, 
Calif. Meeting: Second Wednesday 6:30 
P.M. Parkview Restaurant, 10th & L Sts., 
Sacramento, Calif. 


ST. LOUIS 


Pres. Edward O'Brien, Jr., 12 Briarbrook 
Trail, St. Louis 22, Mo ‘Secy. Leonard 
Aynardi, 1223 Watts Ave., St. Louis 14, 
Mo. Meeting: First Tuesday 8:00 P.M., 
- ~ nae Club of St. Louis, St. Louis 8, 


SAN DIEGO 


Pres. J. Walter Finch, 5410 Redding Rd., 
San Diego 15, Calif. Secy. Durke John- 
son, 5343 Barstow St., San Diego 17, Calif. 
Meetina: Second Thursday, 6:30 P.M., 
Lafavette Hotel, 2223 El Cajon Blivd., 
San Diego, Calif. 


SAN FERNANDO VALLEY 


Pres. John E. Witherspoon, 7107 Penfield 
Ave., Canoga Park, Calif. Secy. Jack 
Meyers, 8119 McNulty, Canoga Park 
Calif. Meeting: Second Monday, 7:00 
P.M. Dinner, 6:30 Meeting, No definite 
Meeting place. 


SANTA CLARA VALLEY 


Pres. Thomas A. Perls, Lockheed Mis- 
siles & Space Division, Dept. 58-11, 3251 
Hanover St.. Palo Alto, Calif. Secy. 
Jerome C. Meyer. 1512 Ben Roe Drive, 
Los Altos, Calif. Meeting: Third Monday, 
No definite meeting place. 


SARNIA 


Pres. George M_ Hicks, 1488 Miller Drive, 
Sarnia, Ont., Canada. Secy. R. L. Assel- 
stine. 891 Burr St.. Sarnia Ont., Canada. 
Meeting: Fourth Monday 8:00 P.M., Din- 
—_ meetings only. No definite meeting 
place. 


SAVANNAH RIVER 


Pres. 4. B. LgSoutemer, 1017 Evans Rd., 
Aiken, C. Secy. Ira B. New, Jr., 1220 
Alfred Si. Aiken, S. C. Meeting: Second 
Wednesday, 7:00 P.M. Dinner, 6:30 Meet- 
ing. Dixie Lee Drive-In, Hwy. No. 1— 
North of Augusta, Augusta, Ga. 


SCIOTO VALLEY 


Pres. Arthur E. Fischer, 130 Cottage 
Lane, Chillicothe, Ohio. Secy. Herbert 
C. Stapleton, 212 St. Mary Lane, Waver- 
lv, Ohio. Meeting: Fourth Tuesdav, 7:00 
agg va Motel, U.S. Route 23, Waver- 
y, io. 


SEATTLE 


Pres. Richard E. Richards, 7722 21st N.E., 

Seattle, Wash. . Theodore M. Mathi- 

son, 455 S. 146th St., Seattle 88, Wash. 

Meeting: Second Friday, 8:00 P.M. Bagley 

eg Soironty of Washington, Seattle, 
as 


SOUTH BEND 


Pres. George A. Hunter, Jr., 56201 Miller 
St., R.R. 19, Mishawaka, Ind. Secy. Ed- 
win A. Armstrong, 2136 Spansail Drive, 
Niles. Mich. Meeting: Fourth Thursday, 
7:00 P.M., Alby’s Steak House. 1040 W. 
Western Ave., South Bend, Ind. 


SOUTH TEXAS 


Pres. Robbie O. Head, Celanese Corp. 
of America, P.O. Box 64, Kingsville, 
Texas. Secy. Homer C. Givens, La Gloria 
Oil & Gas Co., P.O. Box 637, Falfurrias, 
Texas. Meeting: First Thursday, 7:30 
P.M. Delhi Taylor Refinery Office Meet- 
me Room, Poth Lane, Corpus Christi, 
exas. 


SOUTHERN TIER—NEW YORK 


Pres. E. Gregg Clayton, 802 Center St., 
Horseheads, N. Y. Secy. Raymond J 
Mouly, Corning Glass Works, Tioga Ave., 
Corning, N. Y. Meeting: First Wednes- 
day, 7:(0 P.M.. Alternate between El- 
mira and Corning. 


SECTION OFFICERS AND MEETING SCHEDULES 





TAMPA BAY 


Pres. B. Paul Bell, 904 E. Canal St., Mul- 
berry, Fla. . Joseph H. Andrews, 
P.O. Box 867, Bartow, Fla. Meeting: No 
definite date or time set. 


TIDEWATER-VIRGINIA 


Pres. Lisle Taylor, 6 Rutledge Road, 
Newport News, Va. Secy. Ned D. Wag- 
ner, 703 Grove St., Hampton, Va. Meet- 
ing: Fourth Wednesday, 6:30 P.M. Din- 
ner, 8:00 P.M. Meeting, W &S Drive-In 
Restaurant, 9294 Warwick Road, New- 
port News, Va. 


TOLEDO 


— Rex Klopfenstein, Portage, Ohio. 

W. H. Savage, 564 Robindale, To- 
ledo, Ohio. Meeting: Second Wednes- 
day, 7:30 P.M., No definite meeting place. 


TORONTO 


Pres. Kenneth S. Vriesen, 639 Roselawn 
Ave., Toronto 12, Ont., Canada. Secy. 
H. D. Gracey, 64 Blyth Hill Rd., Toronto 
12, Ont., Canada. Meeting: Fourth Tues- 
day 8:00 P. M., No definite meeting place, 
Toronto, Ont. 


TULSA 


Pres. Robert E. Loebeck, Phillips Petrol- 
on Co., Engineering Dept., Bartlesville, 
Secy. Lloyd Bell Jr.. 815 A North 
ae Tulsa 6, Okla. Meeting: First 
Monday, 6:30 P.M., Borden’s Cafeteria, 
Admiral & Sheridan, Tulsa, Okla. 


TWIN CITY 


Pres. Anthony J. Pierce, Crossley. As- 
sociates, 842 Raymond Ave., St. Paul, 
Minn. Secy. Richard E. Swenson, Minne- 

olis-Honeywell Regulator Co., 621 E. 
Hennepin Ave., Minneapolis 14. Minn. 
Meeting: Fourth Tuesday 6:30 P.M. Na- 
poleon’s, 1355 University Ave., St. Paul, 
Minn. 


VANCOUVER 


Pres. William R. Tracy, 213 1353 Jervis 
St., Vancouver 5, B. C., Canada. Secy. 
Joseph Polowy, 621 Dansey Ave., New 
Westminster, B. C., Canada. Meeting: 
First Monday 8:00 P.M. Trans-Mountain 
Oil Pipe Line Company, 400 East Broad- 
way, Vancouver 10, B. C., Canada. 


WASHINGTON 


Pres. Arnold Wexler, 5804 14th St., N.W. 
Washington 11, D. C. Secy. Robert T. 
Surine, 726 Easley St., Silver Spring, oor 
Meeting: Second Monday, 8:00 P.M., 
PEPCO Auditcrium, 10th and E. Sts., 
N.W., Washington 25, D. C. 


WAYNE COUNTY 


Pres. Gilbert F. Rowland, 13128 Kingston 
Rd., Huntington Woods, Mich. Secy. John 
W. Feiten, 31957 Lamar Drive, Farming- 
ton, Mich. Meeting: Second Monday, 8:00 
P.M. Casadei’s Restaurant, 400 S. Fort 
St., Detroit, Mich. 


WESTERN MASSACHUSETTS 


Pres. Merlyn F. Wolcott, 71 Mercury 
Court, West Springfield, Mass. Secy. A. 
William Wotring, 64 Meadow Brook 
Road, Springfield, Mass. Meeting: First 
Tuesday 8:00 P.M., No definite meeting 
place. 


WICHITA 


Pres. Joe E. Bulmer, 1601 West 3ist St., 
N., Wichita 4, Kan. Secy. Gene D. By- 
ers, 2386 S. Chautauqua, Wichita 16, 
Kan. Meeting: Second Monday 6:30 P.M., 
No definite meeting place 


WILMINGTON 


Pres. C. Nathan Zimmerman, Ives Equip- 
ment Corp., 114 Forrest Ave., Norberth, 
Pa. Secy. Sidney L. Davis, E. I. DuPont 
de Nemours & Co., Engr. Dept., Wilm ng 

ton 98, Del. Meeting: Fourth Tuesday, 
6:50 P.M. Dinner, 800 P.M. Meeting, 
DuPont Country Club, Rockland & Black 
Gates Rds., Wilmington, Del 
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BARBER 
COLMAN 





There’s no need to wait for new designs or hold up a 
recorder purchase until you’re sure that the features 
you’ve heard about really work. Wheelco potentio- 
meter recorder controllers — whether circular or 
strip chart — have the features you want right now. 


Why settle for less when Wheelco recorder controllers 
offer you all these as standard — at no extra cost: 


Built-in leadership — 
No need to wait... get 
with “field-proved’”’ 


1. CONSTANT VOLTAGE SOURCE — proved in more than 
three years of field operation and available at no extra 
cost. Silicon diodes eliminate batteries and standard cells. 


2. QUICK RANGE CHANGE — no soldering, just loosen § 
screws to replace range change brackets. 

3. PLUG-IN COMPONENTS — downtime is sharply reduced 
and repairs can be made without tying up equipment 
with Wheelco pioneered plug-in components. 


4. ACCESSIBILITY — inspection, adjustment and cleaning 
of complete instruments are simplified. Swing-out design 


MM SERIES CONTROLLERS FOR PROPORTIONAL RESET AND RATE ACTION 





MMC CURRENT OUTPUT TYPE 


Flexible in adaptation to final control elements 
including saturable reactors, electropneumatic 
transducers, electrohydraulic transducers; as 
well as other compatibl_ electric systems. 


MMP POSITION TYPE 


Can operate a valve, valve positioner or other 
positioning device. Reset action is adjustable 
from 0.6 to 100 repeats per minute, rate action 
from 0 to 5.5 minutes. 








MMD DURATION TYPE 


Regulates input by adjusting on-time of a con- 
tactor on either electrical or fuel-fired installa- 
tions. Ideal when upsets are fast and recovery 
slow or when large and frequent. 
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MP PROPORTIONAL POSITIONER 


Mounts in the instrument, provides proportional 
control by modulating the position of final 
control element as a linear function of the value 
of the measured variable. 
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advance esign 
See them in Booth 718 
at the ISA Show 
in of principal elements on all Wheelco recorders permits 
fast adj 4 
ast adjustment, chart change, etc SERIES 2000 
&. SIMPLE CHANGE OF BALANCING SPEEDS — changing a 
a 15-second recorder to a 2-second recorder requires re- ROUND CHART RECORDERS AND 
moving 3 steps of gearing. The two-phase balancing RECORDER CONTROLLERS 
motor remains the same for all speeds. 
ALSO FIELD-PROVED CONTROL FORMS WITH EXCLUSIVE are also self-contained, null-balancing po- 
MAGNETIC MODULATORS — Proportional rate and reset tentiometer instruments, the newest in the 
action on round and strip chart instruments offered by Wheelco line. Pen speeds are 1, 4, or 20 
MM series controllers of the current output, position, seconds at 60 cycles a-c. The 12-in. diameter 
or duration type. chart has a calibrated width of 4% in. In- 


st. ament accuracy is + 4 of 1% for all scale 
spans of pyrometric range. External control 
point setters are optional. All standard chart 
speeds are available; also a complete range of 
control forms including three-function type. 


QELS SLR 
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SERIES 8000 
RECORDERS AND RECORDER CONTROLLERS 


Self-contained, null-balancing electronic instruments designed for long 
life and trouble-free service. Wide range of models provides for measure- 
ment, indication, control, and permanent recording of temperatures and 
(with transducers) other variables such as speed, strain, ph, and any other 
quantities that can be resolved into electrical signals. Multipoint recorders 
handle up to 24 points at speeds from 3 to 24 inches per hour. Muliibank 
(scanner) setups permit recording 144 or more points. Shown at left is 
recorder controller with automatic reset in tamperproof cover. 








Rounding out the Wheelco line 


q Wheelco 9000 Series multiswitch indicators 
enable rapid checking of temperatures at as 
many as 108 stations. More stations require 
only an additional switch housing cabinet. 


Circular scale 3000 Series indicators and > 
Indicating Controllers have large, bold, distant- 
reading scales and generally parallel construc- 
tion of 2000 Series recorders described above. 


BARBER-COLMAN COMPANY 


Dept. U, 1542 Rock Street, Rockford, Illinois, U.S.A. 
Industrial Instruments ° Automatic Controls ° Air Distribution Products ° Aircraft Controls ° Small Motors 
Overdoors and Operators ° Molded Products ° Metal Cutting Tools ° Machine Tools ° Textile Machinery 
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Knock on wood—but in 15 years of serving all the biggest 


accounts, Lyon has never failed any part of its 
responsibility for storing, installing and forwarding 
exhibits for West Coast shows. 


Let Lyon guard your goods! 















Electronic devices 
"distance via Lyon Va 
on the exclusive Lyo 
Pallet, the platform th 
lates the shipment from 
shocks and vibration. 


QpYoN © 


CONVENTION & TRADE SHOW DIVI 
of Lyon Van & Storage Co. 


Richard L. Geer, General Manager poe 
HOME OFFICE: 3600 So. Grand Ave., Los Angeles (7), REpublic 1-3131. <i 
SAN FRANCISCO: 3003 3rd St., (7) ATwater 2-9335, Elmer Caster, Dis 


LET WYON GUARD YOu 
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As long as pressure remains below the pre-determined 
point at which the dome-shaped disc will rupture, a 
leak tight seal is maintained. 


| ADVERTISEMENT 








When pressure attains the rated rupture point of the 
disc, instant release is provided through full orifice 
diameter by the outward bursting of the rupture disc. 


An Advanced Approach 
To Pressure Systems Design 


How To Reduce Weight Factor 
In Pressure Release Mechanisms 


Although BS&B Safety Heads, in one form or another, have 
been providing over-pressure protection for closed pressure 
systems in numerous industries for more than 25 years, it 
is only recently that they have come into their own as 
pressure release devices for various types of airborne 
equipment. 

Recent metallurgical and engineering developments, as well 
as improved manufacturing p ures, have made the 
BS&B Safety Head today’s lightest weight, most accurately 
calibrated pressure release device ever developed. A typical 
Safety Head consists of a metal rupture membrane secured 
in mounting flanges. There are no moving parts. 


Weakness A Virtue 


The rupture membrane, or disc, is a purposely designed 
“weak spot” in the pressure system. Over-pressure bursts it 
at a pre-determined set pressure rating. 

Full relief area is achieved instantly. When the disc rup- 
tures a full throated opening is provided. This outstanding 
feature is most advantageous in pressured systems where 
ignition or exothermic reaction during a process causes 
abnormal pressure rise in seconds or milliseconds. 

... This briefly, is the function of a BS&B Safety Head as 
related to over-pressure protection. 


Imagination The Only Limiting Factor 


The application and design of Safety Heads is continually 
being expanded. BS&B Safety Heads are serving the air- 
craft and missiles industries in ground, air and marine 
applications. 

As an example... visualize the rupture disc as a seal to 
retain pressure in a chamber, and actuated (burst) by 
pressure developed within seconds or milliseconds. The 
pressurized fluid is thus discharged into another chamber. 
Here ignition may take place with contact of another fuel 
component. Chemical reaction may instead serve to fur- 
ther energize the system. 

As a different application of the same basic device, the 
rupture disc of a Safety Head could serve as a signaling 
device ...or to retain pressure to a pre-determined point 
whereupon it would then be actuated by an explosive squib 
or primacord. 
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Peculiarly Suited To Airborne Mechanisms 


Weight is of prime concern in airborne equipment. The 
smallest Safety Head now in production weighs only a frac- 
tion of an ounce. It is about the size of a large pea. In spite 
of its minuscule specifications it still retains all of the 
design features and precise operating characteristics so 
essential to satisfactory performance. 


Big Or Little, High Pressure Or Low 


BS&B Safety Head sizes range from %” to 44” in exposed 
diameter of the rupture disc. Pressure rating for the disc 
can be anywhere from 5 psi. to 100,000 psi. Mounting 
flanges and rupture disc metals can be varied over a wide 
selection to accommodate exposure to acids or other cor- 
rosive conditions as well as to elevated and sub-zero 
temperatures. 


Hundreds Of Design Variations Possible 


If you need pressure release devices of small size and light 
weight for missiles and JATOS, or large sizes for ground 
fueling systems and engine test facilities, you should ex- 
amine the advantages of using BS&B Safety Heads. 
Chances are there is a Safety Head of the necessary char- 
acteristics available from present designs. If not, it can be 
custom built to your specifications. 

Here then are just a few of the reasons why BS&B Safety 
Heads can serve you better in many different applications... 


e A pressure relief device with controlled release accu- 
racy. 

e Leak tight. 

e Light weight. 

e No movable parts. 


For answers to your specific questions contact the Safety 
Head Division at the General Offices in Kansas City, or 
the BS&B Field Sales Office or Sales Agent located 
nearest you. 


BLACK, SIVALLS & BRYSON, INC., Safety Head Division, Dept. 2-EHS 
7500 East 12th Street, Kansas City 26, Missouri. 
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Quality you can see, feel 
- +. and profit by 


Take 2 zood, close look at 
a Rubicon potentiometer, gal- 
vanometer, Wheatstonebridge 
—any Rubicon instrument— 
and you’ll see the kind of qual- 
ity that’s a rarity these days. 








You'll see remarkably fine ma- 
chining, down to the last de- 
tail. You’ll see obvious skill in 
every assembly. You’ll see a 
special brand of craftsman- 
ship throughout. It is quality 
you can feel in the smooth, sure 
turn of a dial and the positive 
action of a switch. Quality like 
this comes not only from un- 
compromising standards and 
rigid inspections, but also from 
pride in producing a truly 
superior product. 


The quality that has distin- 
guished Rubicon for so many 
years gives you extra value in 
products on which you can de. 
pend for utmost precision. 





MINNEAPOLIS - HONEYWELL, 
Ridge Avenue at 35th Street, 
Philadelphia 32, Pa. 


Honeywell 
H Fiat i Covteol 
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NEW PRODUCTS 


EXHIBITOR’S PRODUCTS yow’'ll see at the 14th Annual 
ISA Show, Chicago Amphitheater, September 21-25 
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Boiling-Point Recorder 

In line with industry trends 
to place continuous analyzers 
on plant streams, this end-point 
model boiling-point recorder 
has been designed with 20-sec- 
ond response time. It has an 
operating range of 200 to 600°F. 
Taken from a Shell Develop- 
ment Co. design, it has tested 
samples including gasoline, 
paint thinner, kerosene. In all 
cases, end-point read-out met 
ASTM D-86 requirements. Hal- 
likainen. Booth 661. 

CIRCLE NO. 301 


P-M Motors 

Complete line of 14%” diame- 
ter permanent-magnet d-c mo- 
tors in three frame lengths with 
standard mounting holes to fit 
most applications feature sym- 
metrical progressive lap type 
armature winding for voltages 
from 6 vde to 115 vdc. Normal 


ambient temperature range is 
—65 to 200°F; custom units 
withstand +400 or —I100°F. 


Rated output 10 mph contin- 

uous to 35 mph _ intermittent. 

Barber-Colman. Booth 718. 
CIRCLE NO. 302 


Recorder-Controller 
New recorder-controller com- 
bination capable of replacing 
up to six individual units, is 
designed for high performance 
installations. Operates from 
either one or two separate ther- 
mocouples, or other inputs, per 
point. Reduces initial cost, 
saves valuable panel space and 
offers increased flexibility in 
controlling up to six points and 
recording up to 24 points. Day- 
strom-Weston, Newark, N. J. 
Booth 403. 
CIRCLE NO. 303 


Industrial Trainer 
Reduce learning period and 
save supervisory instruction time 
for even the most intricate and 
complex assembly work with 
new visual-audio training unit; 
cuts learning period by as much 
as 500%. It synchronizes color 
slide projector with customized 
tape recorder providing assem- 
bly instruction. Reduced re- 
work, scrap and job complica- 
tion and greater job uniform- 
ity result during training. Lear, 
Grand Rapids. Booth 204-A. 
CIRCLE NO. 304 





High Speed Reader 
Photoreader automatically 
transmits data and instructions 
via perforated paper tape to 
digital computer and _ control 
systems at the rate of 1000 char- 
acters/second. The unit can be 
adapted to any standard five- 
to eight-level code commercial 
tape. Features fast start-stop 
time; can be operated under 
either local or remote control. 
Rack or cabinet mounting. 
Burroughs ElectroData, Pasa- 

dena, Calif. Booth 828. 
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O-Ring Seal Fitting 
Entirely new type of O-Ring 
Seal fittting with tapered pipe 
threads permits connection to 
an existing female pipe thread 
and secures a positive seal with- 
out use of messy, contaminating 
sealants. Seal is built integrally 
into body of fitting; when tight 
ened against mating surface, it 
eliminates possibility of the 
most minute leak, meets most 
rigid leak-proof requirements. 
No special tools required. Craw 

ford Fitting. Booth 726. 
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Temperature Control 
System 

Complete temperature control 
systems, integrated and housed 
in cabinets which save space 
and provide more convenient 
supervision. Fully wired and 
equipped units, which users find 
cost less and serve better than 
“home made” systems, are avail 
able on a stock basis. Cabinets 
are compact wall or floor type 
with safety interlocked doors, 
fully wired and diagrammed for 
simplest servicing. West Instru 
ment. Booths 324 and 326. 

CIRCLE NO. 307 


Laboratory Recorder 
Laboratory-type recorder fea- 
tures wide-band recording tech- 
niques for both frequency-modu- 
lated and direct-recording; spec 
ial head design and advanced 
electronics permit direct record- 
ing of frequencies as high as 250 
kilocycles. Air-lubricated tape 
guiding eliminates physical con- 
tact between guide and tape to 
reduce flutter and lessen tape 
wear. Ampex, Redwood City, 
Calif. Booth 660. 
CIRCLE NO. 308 
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Merger-Sorter 
Photoelectric instal- 
lation used as merging 
control on conveyor 
lines and sorting con- 
trol on common con- 
veyor to individual 
conveyors leading to separate sorting areas, allows items of 
different descriptions to be carried by single conveyor to storage 
warehouse. Sorter climinates cost of hand sorting at receiving 
end. Merging control prevents jam-ups by policing operation 
and permitting conveyors to operate only when they get a cleat 
signal. Photomation, Bergenfield, N. J. Booth 882. 
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Prescure Tester 


Use of the old phys- 
ical law of dead- 
weight pressure meas- 
urement led to the 
: . on development of this 

? = instrument that indi- 
Cales automatically pressures to 1,vuu psi with accuracy of 0.03 
over the total range of the instrument. For research, testing 
ind quality-control projects that require precision pressure 
measurement for either absolute or differential applications. 
Ideal-Aerosmith, Cheyenne, Wyoming. Booth 1038. 


CIRCLE NO. 310 ON PAGE 217 
Magnetic Tape Input 


A new converter makes possible direct use of digital mag- 
netic tape as input to automatic graph plotters and similar 
voltage devices. Eliminates need for transferring data from 
tape to punched cards and more than doubles plotting speeds 





even for existing plotters. Solid-state switching circuits can be 
adapted to magnetic tape from any digital computer. Selection 
of data by patchboard makes special programing unnecessary. 
Benson-Lehner, Los Angeles, Calif. Booth 206. 
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Vibration Inducer 
Rugged, high-amplitude  vi- 
bration inducer starts and keeps 
materials moving during the un- 
loading of railroad cars or hop- 
pers. “Big shake” unit is ideal 
for materials movement from 
massive bins, hoppers or chutes. 
It is portable and can be 
mounted in any position o1 
angle convenient to the job. g 
Pneumatically driven, it is shock and spark-proof, can be pre- 
cisely controlled at any vibration frequency from a few cycles 
to more than 60 cps. Martin Engineering, Neponset, Ill. Booth 
880. 





CIRCLE NO. 312 ON PAGE 217 
Data Recorder 


Multichannel data _re- 
corder translates frequen- 
cies, currents and voltages 
into visible precise records; 
is capable of up to 1000 
discrete marks on a 19-inch 
wide dry electrosensitive re- 
cording paper. Sampling 
rate of channels up to two 
scans per second. Records ee} 
digital and alpha-numeric data, has a 
tem for event channels, plus bridged inputs for analog channels. 
Times Facsimile, New York, N. Y. Booth 643. 
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proving rings to measure any load 


compression 0 |fNSI()NV 


Steel City offers two styles of proving rings which 
require no adjustment during use. The dial- 
indicator ring (illustrated) measures deflection 
in increments of 0.0001”. Applied load or force 
is determined from a calibration report furnished 
with each instrument*. With this type of ring, even 
an inexperienced) operator can repeat readings 





as close as 1/10 of 1%. 


be achieved. 


* National Bureau of Standards 
calibration report when desired. 


Write for literature, prices and 
name of nearest distributor. 
SEE US BOOTH 872—INSTRUMENT SHOW 
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Optical-type proving rings, developed for the 
USAF, use a ruled scale and a high-powered 
microscope for readings in increments of 0.00002". 
Repeot readings as close as 1/20 of 1% can 


Compression and tension models are available in 
either style, with capacities up to 200,000 Ib., all 
manufactured of special-alloy steel by experi- 
enced craftsmen. They are used for calibrating 
Brinell testers, testing machines and presses, and 
load cells, or for measuring applied loads. 


a 
TestingMachines Ta 


8825 Lyndon Ave., Detroit 38, Mich. 





F MEASURING TANK CONTENTS 
ANY DISTANCE AWAY 





TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 








\ LIQUID : 





Also gauges for: 

Barometric Pressure (Mercury Column) 
Absolute Pressure (Mercury Column) 
Pressure Vacuum 
Differential Pressure 
Inclined Manometers for draft. 
pressure or differential pressure. 


SEND FOR BULLETINS 
UEHLING INSTRUMENT CO. 


463 GETTY AVE., PATERSON,N. J 
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* systems offer you 


the widest recording ranges available 


Versatile “recti/riter” recorders, both Single and Dual 
channel, have established new standards for reading 
ease, full-scale accuracy, and up-front operator conven- 
iences. Now, the applicability of the “recti/riter,” or other 
graphic recorders of one-milliampere sensitivity, is ex- 
tended to the widest practical limits by the use of Series 
300 accessories, which presently include models: 
301 DC AMPLIFIER 353 LINE VOLTAGE MONITOR 
350 MULTI-VOLTAGE MONITOR 354 LINE CURRENT MONITOR 
351 AC MULTI-CURRENT MONITOR 333 LINE SERVICE MONITOR 
352 LINE FREQUENCY MONITOR (a single-package combination 
of 352, 353, and 354) 
Only the “recti/riter” systems, recorders and match- 
ing accessories, offer these wide ranges for recording 
electrical parameters: 
10 millivolts to 1000 volts... 
500 microamperes to 1000 amperes... 
Monitor standard frequencies—40, 60, 400 eps. 


Be sure to see T! at the ISA Show, Booth 275 


TEXAS INSTRUMENTS 


INCORPORATED 


GeoSciences and Instrumentation Division 
CABLE: TEXINS 
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3609 BUFFALO SPEEDWAY + HOUSTON, TEXAS + 
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FULL SCALE RANGES—Accessory scales give quantities 
per division equal to decimal multiples or sub-multiples of 
1, 2, and 5 in keeping with standard 50-division chart 
of recorders. 

ACCURACY—Combined recorder-accessory response departs 
from true value at any point not more than 2 per cent of 
the full scale value. 

POWER REQUIREMENTS—No auxiliary power required 
for transducer accessories . . . a 45-volt battery or optional 
AC supply is used with the DC Amplifier. 


SIZE—Aluminum cases 242” H., 742” W., 10” D. (Monitors 
may be mounted inside as integral part of recorders.) Mount- 
ings are available for relay racks, flush mounting, portable, 
or desk use. 


To select the “recti/riter” recorder-accessory system that 
meets your exact measurement requirements, let TI give 
you complete technical assistance . . . write or call today! 


OTHER TI/1ID PRODUCTS 
@ Complete Geophysical Instrumentation 
@ Measurement and Control Systems 


@ Automatic Test Equipment 
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So SIMPLE that: 
are 


'Specials’’ 
Likely to be 
Standard! 


an lowered 
within a non- 
magnetic tube, 
attracts or 

releases an Alnico 
magnet attached to 
@ mercury switch. 
Basically, this is 
Magnetrol 


‘MAGNETROL 


The World's Most Dependable 


LIQUID LEVEL CONTROL 


Because of the utter simplicity of Magnetrol’s magnetic 
operating principle, standard models can be easily 
adapted to meet any special requirements for pressure, 
temperature or corrosive liquids . . . and usually at 
little extra cost. This Magnetrol versatility has solved 
all kinds of tough level control problems. . . and given 
our engineers wide application experience that can be 
invaluable to you. 


Magnetrol is so simple that failure is all but impossible! 
Using only permanent, unfailing magnetic force for its 
operation, there’s nothing to wear out... no dia- 
phragms or bellows to stiffen and rupture... no 
electrodes to short or corrode ... no packing to bind 
or leak. Magnetrol is practically maintenance-free! 
Magnetrol units are available for controlling level 
changes from .0025-in. to 150-ft. . .. with multi-stage 
switching when desired. Send coupon for full details. 


MAGNETROL, Inc. ceetuh betes 


se 





MAGNETROL, Inc., 2120 S. Marshall Bivd., Chicago 23, Illinois 
Please send me catalog data and full information on 


Magnetrol Liquid Level Controls. 6 
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> new products 


Industrial b—ceeemggin 


New computing tele- 



































metering system for ao ae ] 

gas distribution and 
pipeline applications, =)| | 
designed for corrected ; =5}| | 
flow measurement, | OYRA-SEmO  DTWAMASTER ousaumm | 
will be operative, and Ee TRANSDUCER _ COMPUTER TWTEGRATOR 
actual flow problems ee — 

will be simulated, at ISA Exhibit. System demonstrated will 
consist of Dyna-Servo flow transducer, pressure transducer, 
totalizing computing and transmitting instrument, and pulse- 


width to pulse-count transducer-type integrator with counters. 
Bristol, Watcrbury, Conn. Booths 420, 428. 
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Flexible Couplings 
Miniaturized flexible couplings as 
small as 15/32” OD in various met- 
als, transmit rotary motion with ab- 
solute zero backlash; minimize bear- 
ing wear and friction. Direction of 
rotary can be reversed without loss 





of action. Accomodate shaft sizes 
1/8” to 5/16” diameter. Flexonics 
Corporation, Maywood, Ill. Booth 
730. 
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Electronic Tilt Angle Transducer 

Optical-electronic device capable of automatically detecting 
and recording angular change to within 1/20th-second of arc 
can be used to measure positional disturbances of structures 
such as guided missile launching platforms and radar tracking 
systems. Used on a launching platform, the disturbance signal 
can be fed directly into a servomechanism to make the plat- 
form self-leveling. Signal can be applied to a chart recorder 
to graphically illustrate and measure angular change. Keuffel 
Hoboken, N. J. Booth 153. 
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& Esser Co., 


High Speed Digital Components 

Completely new set of memory 
and logic elements (BIAX) are an 
order of magnitude faster than pres- 
ent devices; have been successfully 
produced by mass-production tech- 
niques. Element (pictured) is a 
pressed ferrite element having two 
orthogonal holes. Basic concept em- 
ployed is that of flux interference 
which occurs in the magnetic material located between the 
two holes. Using BIAX elements, memory systems have been 
constructed which allow operation at rate of 10’ interrogations 
per second. Element also pern.its operation at extreme environ- 
mental conditions. Aeronutronic, Newport Beach, Calif. Booth 
541. 
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Indicating Controllers 
Electronic instruments quickly and 
accurately indicate, or indicate and 
control, any variable that can be 
converted into an electrical quan- 
tity, such as d-c potential, current 
or resistance. Suitable for most in- 
dustrial processes. New high-gain 
servoamplifier provides exceptional 
sensitivity and stability; will main- 
tain operating characteristics under 
the most adverse conditions. Thermo Electric, 
N. J. Booth 525. 
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DIGITAL TIMING EQUIPMENT 
for all Recording Media in Data Acquisition and Reduction 


During periods of data acquisition, Hermes companion units provide digital time indexing 
for simultaneous recording on magnetic tape transports, high- and low-speed oscillographs, strip 
chart recorders, plotting boards, data recording cameras, and others. Speeds of the different 
recording media can be selected independently of one another by adjusting the bit rate of the 
timing signal to conform with the speed of each data acquisition equipment. 

During periods of data reduction, the Model 202 Magnetic Tape Search Unit is used for 
automatically controlling a tape transport to locate data on the basis of time indices previously 


recorded by any of the Hermes Timing Generators. 





DIGITAL TIMING GENERATOR, Model 201 


ee generates binary coded 
decimal timing signals 
which are recorded on 
magnetic tape through- 
out the data recording 
periods, providing a pre- 
cise digital index in 
terms of elapsed time. 
Price $6,250.00 The Generator also vis- 

ually displays the exact 
time in hours, minutes, and seconds as illuminated digits. 


Seg ee eae 






DIGITAL TIMING GENERATOR, Model 270 


A solid state version of Model 201. Price $7,950.00 


AIRBORNE DIGITAL TIMING GENERATOR, Model 206A 


output is same as Model 
201. This instrument de- 
signed specifically for 
airborne applications. 
Meets all essential re- 
quirements of MIL-E- 
5400 specifications. 


Price $7,450.00 


RETARDED BIT RATE UNIT, Model 220 


operates in conjunction 
with Timing Generators, 
Models 201, 270, and 
206A, for providing a 
pulse-height, pulse-width 
signal for recording time 
on equipments other 
than magnetic tape re- 
corders. 





Price $3,985.00 


RUN CODE SELECTOR, Model 225 


is used with either Model 
201 or Model 270 Tim- 
ing Generator for insert- 
ing data run code num- 
bers, or year, month, and 
day, in between timing 
words. 





Price $2,500.00 





For Data Reduction 


MAGNETIC TAPE SEARCH UNIT, Model 202 


is used to control a magnetic tape 
transport during periods of data 
reduction for automatically search- 
ing the tape on the basis of time 
indices previously recorded by any 
of the above Timing Generators. 
Model 220 Retarded Bit Rate 
Unit can also be used with Model 
202 for reproducing time on Os- 
cillographs as previously recorded 





on the tape. 


Price $9,885.00 


TAPE INPUT PROGRAMMER, Model 230 


is used for automatically 
programming Model 202 
Tape Search Unit in 
searching for several se- 
quential start and stop 
times. The input to the 
Model 230 may be from 
any digital programming device such as a paper tape reader 
or computer. 





Price $3,175.00 





Write for Technical Data for any of the above Equipment 


The new name for HYCON EASTERN, INC. is 


Hermes Electronies Co. 


75 Cambridge Parkway ® Dept. Y ® Cambridge 42, Massachusetts 
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Adjustable C 
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ouplings 

me Totally new line of adjustable 
couplings, specifically designed to 
provide precision rotational angular 
adjustment between two synchro ro- 
tors or other mechanisms requiring 
angular displacement. Couplings 
eliminate need for rotating a syn- 
chro in its mounting to “zero in” 
with its companion synchro. Should 
, : be especially useful where synchros 
are mounted close together and angular adjustment by the 
conventional method of rotating synchro stators may be diffi- 
cult and precise adjustment hard to obtain. PIC Design, East 
Rockaway, N. Y. Booth 671. 
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Printed Circuit Drill 

Engraver rapidly and accurately drills holes in printed cir- 
cuits by tracing templates, drills as many as 100 holes per 
minute, depending on circuit design. Drill speeds and feeds 
have independent adjustments; feed regulated by air pressure. 
Spindle speeds up to 26,000 rpm permit use of carbide drills 
when required. Green Instrument, Cambridge, Mass. Booth 338. 
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Refrigerated Unit 

New refrigerated unit safeguards pneumatically-operated 
equipment from all forms of moisture, oil and contaminants. 
Especially designed for locations where cooling water is un- 
available or where the ambient day-night temperatures vary 
a great deal. Lowers the dew-point of compressed air to ap- 
proximately 35°F at pressure. Rated at 100 scfm at 100 psig 
and 100°F; combines heat-exchanger, evaporator, refrigerating 
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De you need Covel control? 





~. «then you need PAMGA GIR aU a 


A CAPACITANCE- 
ACTUATED SUPER-SENSITIVE 


ELECTRONIC RELAY 


1. Will indicate high or low liquid or 

solid level 

Will control liquid-liquid or foam- 

liquid interface in closed vessel 

. May be adjusted to ignore foam or 
detect foam 

. Contains hermetically sealed DPDT 
relay to energize alarm lights, horns, 
solenoid valves, motor starters, etc. 

5. Teflon covered probe 


ELECTR-O-PROBES are available in 
three models — 


- ww 


interface, etc. 
B-05 — general purpose relay for liq- 
uid or solid level detection 


mills. 






WRITE FOR BULLETINS 


B-06 — et, general pur- 


pose, tank-side mounting 


ELECTR-O-PROBES are used NOW for 
detection of heavy fluids, 
B-04 — super-sensitive relay for foam, fluid interface in chemical plants; 

alarm for refrigerant control in freez- 
ing plants; mixed feed control; water- 
oil interface in refineries; detection of 
liquors and foam in pulp and paper 


See Us At Booth 457, ISA Show, Chicago 


section and filter element in one unit. Hankison Corp., Canons 
burg, Pa. Booth 663. 
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Combustion Control 

Combustion safeguard control for 
continuous supervision of gas-oper- 
ated burners in ovens, furnaces, boil- 
ers and other heating equipment 
prevents fires or explosions from 
buildup of combustible fuel mixtures 
in either single or multi-burner in- 
stallations. A plug-in subassembly 
contains the entire electronic circuit. 
Unusual advantage is the elimina- 
tion of critical flame adjustments. 
Electrodes can even be immersed through the center of the 
flame without causing unstable operation. Protection Controls, 
Chicago, Ill. Booth 776. 
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Industrial Spectrometer 


Portable X-ray spectrometer 
is first of its kind developed 
specifically for use in the field 
and around industrial plants. 
Designed for applications in- 
volving in-process control of 
metals, alloys and chemicals, 
field and lab assaying, field 
checking of leaded fuels, identi- : 
fication and sorting of metals : om 
such as plate and bar stock and gaging film and plating thick- 
ness. Analysis of specimens to determine identity and _per- 
cent of element can be achieved non-destructively with mini- 
mum effort and time. Philips Electronics, Mt. Vernon, N. Y. 
Booth 552. 





CIRCLE NO. 323 ON PAGE 217 





| OXYGEN 
| PURITY 
| | RECORDER 











Range 99 to 100% 05 


A record of oxygen 
purity shows trends 
in the operation of 
an air rectifying col- 
umn. Corrections are 
made early, controlling 
output purity within 
1%. Maximum pro- 
duction is obtained 
while product quality 
is maintained. 


acids and 





Send Today: For information on all 
types of Thermco’s gas analyzers. 


No obligation. 






tumor 


CORPORATION 


Highway U.S. #20 
LA PORTE, INDIANA 
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mons. e 1,000,000:1 rejection ratio at 60 cps 
LOW LEVEL INPUT ae" 
¢ floating input 


AMPLIFICATION 
e isolated output 


IN 2 NEW SANBORN 
CHOPPER AMPLIFIERS 






the 


trols, 


INDIVIDUAL SET-UPS 


portable, self-contained unit amplifier 











The Model 350-1500 Low Level Amplifier provides extremely versatile 
measurement of low level signals through use of two interchangeable 
plug-in circuits — one for thermocouple applications, another for DC 
strain gage work (other plug-ins now in development). Floating input 
and isolated output make the 350-1500 useful when signal measurements 
are made in the presence of large ground loop voltages. The 10-1/2” high 
x 4-3/16” wide 350-1500 may be used individually with its own power 
supply to drive a ’scope, meter, optical element, etc. or as a preamplifier 
in 6- or 8-channel 350 series recording systems. 




























SPECIFICATIONS 















































ae 350-1500 850-1500A 
2 x = 20 uv input for 1 volt 100 uv input for 1 volt 
ee. output, or 10 chart output, or 10 chart 
en a Sensitivity div. with Sanborn re- div. with Sanborn re- 
ds ae corder; X1 to X2000 | corder; X1 to X200 
of MULTI-CHANNEL ve attenuator attenuator 
al- IN a TALLATI Oo N Ss input | Floating, can be grounded 
on a Input Impedance | 100,000 ohms 200,000 ohms 
. ” oe 
ng 8-unit 7 high modules for 4 Output | Floating or grounded (independent of input) 
n "850" series direct writers af Output impedance | 350 ohms 
C Model 850-1500A L oz Output Capabilities | +2.5 volts across 1000 ohm load 
. pie - : “ Cain 6 Bandwidth | DC—100 eps (3db) 
y “% an tgp — SY ee &a : Linearity | +0.1°% of full scale 
= r apeeeen =. units — a : Common Mode | 120 db for 60 cps and 160 db for DC with 5000 
installations such as aircraft and a Performance | ohms unbalance in source 
missile development and test fa- a Noise | 2 uv peak-to-peak over a 0 to 100 cps bandwidth 
| cilities where many recording Drift | +2 uv for 24 hours 
channels are used to monitor Gain Stability | +0.1% for 24 hours 
strain gage and thermocouple (specifications subject to change without notice) 








Complete specifications and application data are available from 
Sanborn Sales-Engineering Representatives in principal cities 
throughout the United States, Canada, and foreign countries. 


SANBORN S@ COMPANY 


5 — a ———s INDUSTRIAL DIVISION 
. ; re Se 175 Wyman Street, Waltham 54, Mass. 


outputs. Required 440 cps chop- 
per drive voltages can be supplied oe 
for up to 16 channels with the 8 
Model 850-1900 MOPA. 2 
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HELJER 


CENTURY TIMER 
CATALOG a complete 
guide to the latest 












jard precision timing instruments 
| designed specifically for 

American industrial and 
i scientific requirements. 
I Write for your Free Cen- 
tury Timer catalog today. 


Multi-sequence timer Bboard— 
lightweight black Plexiglass. 
Holds 1, 2, of 3 stonpwatches. 
Board only 


Heuer new 
Centre-Minute 
decimal timer 

with central 

register. 
l-yr. guarantee. 
Ref. 232.413 


GUARANTEED REPAIR SERVIC 

for any and all makes of fine tim- 

| +90 ing instruments. Free estimates- 
{ no obligations. 

441 Lexington Avenue 

HEUER TIMER CORP. “).0 Veh I7, NY. 
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NEW DESIGN REDUCES INVENTORY, 
AND ELIMINATES SPECIAL ORDERS 


The new PRINCO MultiForm thermometer easily 
turns or tilts to the most favorable reading position 
after the stem is in place and is positively secured at 
that angle by PRINCO's exclusive tapered lock* 
construction. Provides a fast, accurate and depend- 
able temperature check on industrial operating con- 
ditions aid processes. 
Other outstanding MultiForm features: 

© minimizes engineering time; reduces inventory 

© simplifies installation; easily positioned to by-pass piping 

© two piece scale eliminates parallax, assures easy, 

accurate readings 

*Patent Applied For, © baked finish resists fumes and corrosive atmospheres 
Available with any standard S.A.M.A. separable socket or with 
separable flange and perforated stem for installation in air ducts. 
Wide variety of ranges and graduations. 


write, wire or call... 
PRECISION THERMOMETER 
AND INSTRUMENT CO. 


1434 Brandywine St., Philadelphia 30, P yl 
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$ new products 





Plug-In Stepping Switches 

Industrial rotary stepping 
switches available in hermetical- 
ly sealed enclosures with multi- 
ple-pin headers for straight 
plug-in. By merely jacking the 
unit into a matching socket 
mounting plate, 462 connec- 
tions can be made in a matter 
of seconds, Four bolts, located 
asymmetrically, are used for _ : 
orienting the enclosure and for engaging and disengaging the 
unit. Automatic Electric, Northlake, Ill. Booth 256. 
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12-Channel Recording System 


New 12-channel recording sys- . 
tem with a choice of inter- 
changeable plug-in amplifiers 
can record 12 simultaneous 
phenomena in the dc to 200 cps 
frequency range on one chart. 
Records are instantaneous and 
permanent; can be reproduced 
by conventional methods. Pa- 
per cost is about 1/5 that of - 
similar rectilinear readout charts. All components can be 
easily detached for convenience in operating and _ servicing. 
Massa-Cohu, Hingham, Mass. Booth 751. 


CIRCLE NO. 325 ON PAGE 217 


Solenoid Valves 

New line of miniature, small-ported, direct-acting two- and 
three-way solenoid valves come in materials to meet various 
applications requirements. Among their outstanding features 
are fine silver shading coils in all models using a-c current; 
small, light, extremely quiet in operating; designed to permit 
mounting in any position. Coil housings can be rotated a full 
360° to accomodate electrical connections from any angle. Hoke, 
Cresskill, N. J. Booth 304. 


CIRCLE NO. 326 ON PAGE 217 
Nickel-Cadmium & Mercury Batteries 


New line of sealed nickel-cadmium 
batteries extend favorable advantages 
of earlier unsealed units to hermet- 
ically sealed small cells which elim- 
inate maintenance and addition of 
liquids. Can be recharged many 
times; are not adversely affected by 
long idle periods in either charged 
or uncharged state. Mercury cells 
also feature sealed-in-steel construc- 
tion. Designed for transistor circuits, they provide uniform op- 
eratiton over a wide temperature range. Burgess Battery, Free- 
port, Ill. Booth 859. 
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Swaging Tool 

Production swaging tool swages 
copper or aluminum tubing in less 
than 4 seconds. It is portable and 
can be used anywhere there is vise 
or bench support. Manufacturer will 
also exhibit brass high-seal valve that 
connects directly to tubing with a 
butt joint, an important advantage 
in reducing piping costs on instru- 
ment installations. Also on display 
will be a complete line of tube fit- 
tings for all kinds of metal and plas- 
tic tubing and a wide range of fluid 
control valves. Imperial Brass Manu- 
facturing, Chicago, Ill. Booth 301. 
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exige does make a difference 
Thermo , Signaling Controller 


the 








Self Balancing Indicator 
"the NEW Electronic Indicating vate 


Modern design—proven components—these are the 
hallmark of the new Thermo Electronic Instru- 
ments. And the proof of the pudding, in this case, 
is in the applicability. 

No matter what your process measuring require- 
ments, these instruments will prove unsurpassed 
for versatility, dependability, long-lived accuracy, 
sensitivity and speed of response. They will measure 





resistance. The instruments have been specially 
designed for front-set adjustment, ease of operation 
and maintenance, quick, in-the-field, interchange- 
ability of components and _—_ (from } to 100 
millivolts). Accuracy is +0.25° of full seale— 
sensitivity is *0.125°%. The iia new high- 
gain amplifier, which couples extreme sensitivity 
with exceptional stability, is utilized in each 
instrument. 


any variable translated to DC potential, current or 


be 

ing. 0 
ji Signaling Controller 
Off-on, Potentiometer or Bridge Type 
sig just 56 square inches of panel space. Rugged, compact Signaling Controller 

and autc matically, continuously controls any process through DC signaling transducers. 
ous Corrective action is almost simultaneous with even a | microvolt signal change. Bright 
am red-green lights show process condition. Provides built-in fail-safe action—fully auto- 
mnie matic reference junction compensation. 
full 
»ke, 





Self Balancing Indicator 
Potentiometer or Bridge Type 








Rapidly. automatically indicates condition at any 


See these and 
many other 
Thermo Electric 
Instruments at the 
1.S.A. Show— 

ec: Booth No. 525 





one of several hundred sensing elements connected 
through multi-point switches. Large 34” scale is 
easily seen from a distance. Built-in fail-safe action 
—optional 2 or 3 position controls—up to 6 alarm 
contacts available. 














Indicating Recorder 

Potentiometer or Bridge Type 

Versatility personified, the Indicating Recorder will automatically indicate and record any 
variable converted to a DC voltage or resistance change. Fine-line recording pen rarely 
needs refilling. Large 34” dial is clearly visible from a distance. Full scale pointer and 
pen travel takes just 5 seconds. Provides built-in fail-safe action—optional 2 or 3 





position controls, and up to 6 alarm contacts. 


Write today for Bulletins 156-D 








Thermo Electric ww. °° 228 


tn Canada: THERMO ELECTRIC (Canada) LTD., Brampton, Ontario 
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> new products 


Borescopes 





New borescopes develop- 
ed for many phases of in- 


| | spection on jet and prop- 
} 
, i 


jet engines; provide for 
bee a a visual inspection of various 

stage turbine blades and 

vanes, combustion - liner 
transition sections, turbine inlet thermocouples, and other sec- 
tions and parts of engines. Also, special borescopes to view 
and inspect remote and inaccessible radioactive areas in nu- 
clear reactors. This type is made with angulated extensions and 
non-darkening glass is used for optical components. American 
Cystoscope Makers, Pelham Manor, N.Y. Booth 340. 
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Solid-State D-c Power Supply 

Solid-state regulated d-c pow- 
er supply is designed especially 
for strain-gage excitation. Unit 
features less than 10 microvolts 
of noise peak to peak when 
measured with a 350 ohm strain- 
gage bridge; and 0.1% regula- 
tion for line voltage changes 
from 95 to 135 volts. Voltage range from 0 to 15 volts is con- 
tinuously variable by means of 10-turn helical potentiometer. 
Maximum output current is 200 millamperes. Video Instru- 
ments, Santa Monica, Calif. Booth 163. 
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Mass Flowmeter 
Mass flowmeter provides a flow rate range of 800 to 100,000 
pounds per hour, with temperature varied from 50 to 112°F 


and accuracy of better than +1% of indicated flow. Advan- 
tages include automatic and instantaneous correction, eliminat- 
ing effects of changes in specific gravity; actual specific gravity 
may be read directly on the same instrument as mass flow 
rate to an accuracy of +1/10% specific gravity; components 
may be located to suit the piping configuration and space avail 
able. Potter Aeronautical, Union, N. J. Booth 650. 
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FHP Motor 

Totally new fractional horse- 
power universal motor comes in 
8 standard models, operates at 
3600, 5000, 7500 or 10,000 rpm. 
Larger brushes are designed to 
provide performance far beyond 
normal requirements. Features 
super precision ball bearings 
with sealed-in lifetime lubrica- 
tion; speed governor and stand- 
ard mounting plate are available. Horsepower ratings are 1/10, 
1/12, 1/15, 1/18, 1/20, 1/25, 1/35. Carter Motor, Chicago, 11. 
Booth 154. 
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Viscometer 
Automatic viscosity control  sys- 
tems for adding solvent to maintain 
a constant viscosity insures optimum 
consumption of solvents, inks and 
coatings. System components include 
explosion-proof measuring element 
with stainless-steel wetted parts; con- 
troller suitable for purging or for 
remote installation out of the haz- 
ardous area; explosion proof solvent , 
valve with an adjustable port. Norcross Corp., Newton, Mass. 
Booth 824. 
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Versatile in Readout and Display 


MULTICHANNEL 
ATA RECORDER: 


up to 1000 discrete marks (or channels) on 19 inch wide 


dry electrosensitive paper 





DATA PROCESS OUTPUT TRANSLATED INTO VISIBLE, PRECISE, RECORDS 
@ Records analog, digital and alpha numeric data stank 


Visit us at Booth 643 


TIMES FACSIMILE CORPORATION 


A DIVISION OF LITTON INDUSTRIES 


540 West 8th St., N. Y. 19, N. Y. @ 1523 L St., N.W., Washington 5, D. C. 
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SPEED CONTROL 
with 
THE HASLER INDICATOR 





Chronometric Tachometer 
with separate reset button 
for cumulative readings 


Accurate: Average % of 1% of true 

speed through life 

Automatic 

Durable 

Non-Magnetic 

Weight, 734 oz. 

Type A O—20,000 R. 
or O— 6,000 F. 

Type B O— 2,000 R. 
orO— 600 F.P.M. 


Shipment within five days from 





P.M. 
P.M. 
P.M. 


HASLER-TEL CO., Inc. 
28 Vesey St., New York 7, N.Y. 
U. S. Distributors for 
Hasler Speed Indicators since 1919 
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World's smallest 
bushing-type chain : .1475° pitch 


niature 
ib-miniature dev 


Diamonp Micropitch is the first extremely 
fine pitch bushing chain (.1475”) made 
especially for small-space applications such 
as cameras, computers, recorders, data 
processers and many other devices using 
miniaturized movements. It is ideal for 
power transmission, synchronization or 
conveying . . . and conforms to the same 
high standards of quality that have char- 
acterized all DiamMonp chains for more 
than 69 years. 

You are invited to utilize DIAMOND’S 
wealth of roller chain experience. Write for 
engineering recommendations for your pro- 
ject. Please supply complete details. 


DIAMOND CHAIN COMPANY, INC. 
A Subsidiary of American Steel Foundries 
Dept. 645 « 402 Kentucky Ave., Indianapolis 7, Indiana 


Oftices and Distributors in 
All Principal Cities 


DIAMO 


@ See DIAMOND Chain and Sprockets in action at 
INSTRUMENT INDUSTRY SHOW 
Sept. 21-25, Booth #274 
International Amphitheatre e¢ Chicago, ill. 






OLLER 
HAINS 





SPECIFICATIONS 
Pitch... ' OS .1475” 
Overall Width............. i. ae 
Weight per Foot (Approx.) «ea 
Chain length .+.051” to —.000 /ft. 
Operating Temp. . —65°F. to +400°F. 
Tensile Strength 180 lbs. Average 
Material 18-8 SS non-magnetic grade 
Available also in '/,” Pitch, ASA No. 25 in stainless steel or standard steel. 

















SPROCKETS — Made to your specifications 
in regular or stainless steel, bronze, alumi- 
num, nylon or other materials. 


oS 3 ; 

Pe ] ACTUAL 
 @ 

CONSTRUCTION 


FEATURES—Large joint bearing areas 
« High order press fits « Precise chain length 
control « Corrosion resistant, non-magnetic 
stainless steel. 






















ADAPTABILITY 
Permits wide variety 
of shaft centers. « 
Multiple shaft drives can be accurately 
timed + Sprockets may engage both sides of 
chain « Connecting links easily assembled or 
disassembled without removing sprockets. 
CONVEYOR 


ACTUAL SIZE * 
CHAIN 


On special order, DiaMOND Miucropitch chain 
can be supplied for small conveyors in elon- 
gated pitch construction and with special 
attachments. 
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> new products 


Ductile Iron Control Valves 

New series of control valves and handwheel 
valves have ductile iron valve bodies. Ductile 
iron is a new cast metal which has the cor- 
rosion resistance of gray cast iron and ductil- 
ity and strength approaching that of carbon 
steel. Lower in cost than steel or bronze, it is 
a suitable replacement for both on many serv- 
ices where cast iron is not satisfactory. Has a 
higher temperature-pressure rating than cast 
iron or bronze, affords greater safety and 
ruggedness than cast iron valves due to higher 
strength and durability. Available in straight- 
through design in sizes 3/4” to 6”. Conoflow Corp., Philadel- 
phia, Pa. Booth 516. 
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Chart Drive 








New chart drive application using 
Synchron timing motor serves as op- 
erating movement in recorder and 
recorder-controller instruments. 
Specifically designed to _ furnish 
torque required for accurate, posi- 
tive chart rotation, without stalling 
or backlash. Speeds down to | r.p. 
14 days, commercial application 
chart drives in speeds down to | r.p. 
120 days. Single and two-speed units 
also available in a wide selection of 
speeds. Hansen Manufacturing, Princeton, Indiana. Booth 150. 
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Transistorized TV Camera 


Iransistorized TV camera ideally suited for all types of 
remote observations. Ruggetiesd construction,  inctading pro- 








vision for clamping the racked vidicon, permits use under high 
vibration environments. Maximum ambient temperature for 
the unit is 140°F (60°C). Highest possible resolution obtained 
through use of fully interlaced scanning system and an auto- 
matic light compensator. Blonder-Tongue Labs., Newark, N. J. 
Booth 657. 
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Digital Process Controllers 


Transistorized add - subtract 
digital process controllers for a 
wide range of bi-directional ap- 
plications where precise for- 
ward and backward direction 
must be sensed with digital out- 
put provision to actuate various 
control functions on _ other 
equipment. Direct-reading nu- 
merical display in either illuminated Nixies or glow counter 
decades; also remote or printed readout. Unitized plug-in cir- 
cuits simplify maintenance. Dynapar, Skokie, Ill. Booth 152. 
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Data Processing System 

Data processing system is designed 
to sample analog voltage information, 
digitize, and print seven channels. 
Analog to digital conversion is en- 
tirely electronic. Speed of system is 
3 channels per second; accuracy, 
+ one digit; range, 000 to 999. Some 
basic applications include scan trans- 
ducers such as strain gages and pres- 
sure converters, monitoring data 
transmission equipment, refinery and 
pipeline data logging, computer out- . 
put monitoring. Gerber Scientific, Hartford, ‘Conn. Booth 634- 
737. 
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The Most important Annunclator Advancement i in Years! 






STEEL-CLAD unbreakable 
sealed mercury switches 
are used exclusively in 
all annunciator 











circuits. RUGGED 
— SAFE — DE- 
PENDABLE! 
The MERC-ALARM standardized plug-in 
units, with simplified components require the all-mercury annunciators are ac- MODEL 400-M UNITIZED ANNUNCIATOR CAB- 


a minimum of servicing. All parts are fully 
accessible for easy maintenance. 








= = 
TOG) a 


- 


























An exclusive solenoid-operated tilting mechanism 
eliminates “Wire Fatigue” assuring long life op- 
eration with a minimum of moving parts. Silent 
mercury contact switches are entirely hermetically 
sealed. 
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isterrupters and since all of the con- 
tacts are hermetically sealed they 
automatically meet Class 1, Division 
2 safety requirements. Dirt, dust, 


For complete safe operation, Ac- 
knowledging, Reset and Test push- 
buttons are available in fully sealed 
mercury units for use in conjunction 
with the All-Mercury annunciator 
system. 


FOR FULL ™ w 
INFORMATION 
BULLETIN 440 
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.ed flasher unit is used which 


INETS can be made up in any multiples. Hinged 
door permits access to lamps, plug-in units and 
chassis. Terminals are in roomy rear wiring com- 
partment or may be reached from the front if 
needed. 


MERCURY FLASHER. ..Where 
a flashing sequence is required, 
a heavy-duty mercury-actuat- 


makes it feasible to use only 
one flasher for as many as 500 
alarm units. 





| igouman € Cuginerr ng 
an Engin LLUMNEG 
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NEW FROM KODAK ol 


A 4™ 


LINAGRAPH: 
PERMANIZING 
DEVELOPER 


%. 

a Three good instrument manufacturers, dear friends of ours, have 
been pushing for all they’re worth a type of oscillograph that puts out a 
visible record instantly, without chemical processing. Maybe you have one 
or a bank of them. They’re terrific. They use Kodak Linagraph Direct Print 
Paper. Occasionally—maybe often—you get a record that you wish had the 
long life that chemical processing gives. Now you can have your cake and 
eat it. Just dissolve this new powder in a gallon of hot water, dunk as di- 
rected, fix, wash, and dry. No darkroom needed. Your Kodak dealer has it 


right now. 








Photo Recording Methods Division, EASTMAN KODAK COMPANY, Rochester 4, N. Y. 
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BOOTH 817 — ISA SHOW 


DIGITAL 


p lJ RAN T READ-OUT 


COUNTERS 














Model “D” SERIES 






Model “Y” SERIES 


for MISSILE TRACKING, RADAR CONTROLS, 
COMPUTERS, NAVIGATION INSTRUMENTS, GAUGING 
INSTRUMENTS, and ANY other indicator applications. 


© Meets military specifications. © One-piece aluminum die cast frame. 
© High speeds, lower torque, lower © Base mounting. Threaded mount- 
moment of inertia for long life. ing holes may be placed in frame 
@ Nylon wheels with legible figures, o™ or ends. 
Slope _- * Series, single or dual bank. 
eS or double wheels. ° Gueten parts can be purchased 
© Rig A, %. hand drive, clock- separately to meet design 


wise oa ; a clockwise rotation. requirements. 
Your answer to an infinite number of variable 
demands for PRECISION CONTROLS. 
Send for Catalog No. 400 





1961 N. Buffum St., Milwaukee 1, Wis. @ 61 Thurbers Ave., Providence 5, R. |. 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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BUILT in 23 
CAPACITIES 


A SIZE 
FOR 


WALL 


MODELS 


FLOOR 
MODELS 














PATS. PEND. 








VAN-AIR DRYER (above) DRIES and CLEANS COMPRESSED AIR at rate of 6000-cfm— 
sufficient for ENTIRE PLANT. 28 other sizes of VAN-AIR Dryers COVER COMPLETE RANGE 
OF PNEUMATIC OPERATIONS down to I-cfm, 


COMPRESSED AIR DRYERS 
FOR ALL PLANT OPERATIONS 


Equipped with exclusive triple-desiccating chamber, VAN-AIR Dryers extract 
all water from compressed air—remove foreign particles and gaseous oils— 
destroy bacteria—reduce moisture below zero F dewpoint—operate WITHOJT 
heat, power, regeneration, injection or volume loss—perform continuously and 
automatically at the exceptionally low cost of 

LESS THAN 1/16-CENT PER 1000 CU. FT. 
At this low rate—under 1% of cost to compress air (national average) —VAN- 
AIR Dryers prevent freezing, corrosion, contamination, dilution—protect air 
lines, controls, tools, processes, instruments, chemicals, foods, drugs, spraying, 
blasting, finishing, packaging, etc. Can be installed outdoors. Will not freeze. 


Wa A SEE THE VAN-AIR IN ACTION at I.S.A. SHOW, 
Booth 673, International Amphitheater, CHICAGO, 
at. Sept. 21-25. Send NOW for brochure with charts. 


VAN PRODUCTS CO. * Engineers * Manufacturers 


5895 SWANVILLE ROAD, ERIE, PENNSYLVANIA 
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> new products 


Potentiometer Pressure Pickup 

Extensively tested potentiometer pressure pickup will with- 
stand 100-g shock and static acceleration on three orthogonal 
axes without damage or unusual response. The instrument is 
built to operate in vibration environments up to 25 g’s fon 
many hours, and throughout the frequency band to 3 ke. Oper- 
able temperature range is —65°F to 200°F. Maximum tempera- 
ture is 300°F. Differential, gage and absolute models are avail 
able from 0-10 to 0-100 psi. Consolidated Electrodynamics, 
Pasadena, Calif., Booth 314. 
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Electro-Pneumatic Transducer 
Electro-pneumatic transducer is designed to 
receive a direct current input signal and 
transmit a proportional output pressure to 
pneumatic devices which have small volume 
signal sensing element, such as the manu- 
facturer’s type 470 piston actuator. This 
transducer has no pneumatic relay. It takes 
input signals from | to 5 ma through 10 to 50 
ma, with output pressure of 3 to 15 psi, direct 
or reverse acting. Fisher Governor Company, 
Marshalltown, Iowa. Booth 210-313. 
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Terminal Blocks 

“One Piece” terminal blocks provide maximum ruggedness, 
space economy and operational safety; insure effective short- 
circuit protection between circuits and to ground. Available 
in 4, 6, 8 and 12 circuit lengths with a choice of either strap 
screw or solderless contacts, plain or numbered identification 
marking strips, and separable or hinged-type covers. Conserva- 
tively rated at 750 volts—will withstand voltages considerably 
in excess of this—contacts on 5/8” centcrs. Buchanan Electrical 
Products, Hillside, N.J. Booth 879. 
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Solenoid Valves 

High-flow, three-way solenoid val- 
ves designed to control such com- 
mon media as oil, air, water, vege- 
table and petroleum oils, inert gases, 
kerosene and gasoline are compact, 
light, mount in any position directly 
to the line and operate on a pressure 
differential of 5 to 150 psi. In 3%”, 
14” and %4” full effective orifice 
sizes, available normally open, norm- 
ally closed and with directional con- 
trol in standard and explosion-proof 
construction. Wide range of voltages and frequencies with many 
electrical options. Skinner Electric Valve, New Britain, Conn. 
Booth 799. 
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Complete Computer Control System 

Computer control system for process plants in a complete 
design-hardware package including selection of process which 
will benefit economically from computer control; determination 
of instrumentation needed to provide necessary process data; 
installation of system to collect data; simulation of process by 
mathematical analog, analyzing data collected; determination of 
size and type of computer required; programing computer and 
installation of equipment necessary for supervisory control or 
“on-line” control of process. Beckman, Fullerton, Calif. Booth 
446-547. 
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Bellows courtesy Clifford 
Manufacturing Company, 
Boston, Mass. 


750,000 flexures without failure 


—a common performance record for bellows 
formed from Superior Thin-Wal/l Tubing 


Bellows, more sensitive than spirals and better adapted to 
accurate measurement of pressure and vacuum, or absolute 
pressure in the low and intermediate range, must withstand 
thousands of flexures without failure. The tubing from which 
they are made must be highly uniform in physical and me- 
chanical properties and must have the invariably smooth 
surfaces that contribute so much to good fatigue life. It must 
be extremely ductile—forming pressures run as high as 
5000 psi. Brazing operations used to fasten it to another 
assembly may subject it to temperatures up to 1800°F. It 
must have excellent corrosion resistant characteristics. And 
it must be free of carburization, dents and pickups that 


lead to premature fatigue failure of the bellows in service. 


Thin-wall tubing of this quality—usually under .010 in. max. 
wall thickness and held to a tolerance spread of only one- 
thousandth inch—requires the skills and facilities of tubing 
specialists. Superior maintains production standards fully in 
keeping, employs special handling procedures, uses special 
controlled-atmosphere furnaces to provide the uniformly 
annealed tubing demanded. Superior tubing is produced in a 
wide range of analyses, in both Seamless and WELDRAWN * 
types, and to specified IDs, ODs and wall thicknesses. 


Bellows tubing is just one of many types supplied by Superior. 
Available are more than 120 analyses, in a wide range of sizes, 
and meeting almost any requirement. For a good glimpse of 
the field covered by Superior, send for Bulletin 41. Superior 
Tube Company, 2015 Germantown Ave., Norristown, Pa. 


Syoervar Jule 


The big name in small tubing 
NORRISTOWN, PA. 


All analyses .010 in. to Y% in. OD—certain analyses in light walls up to 2Y, in. OD 
West Coast: Pacific Tube Company, Los Angeles, California « FIRST STEEL TUBE MILL IN THE WEST 
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services 
2 SEE 


Reticles for Optical, Photoelectric Instruments + Precise Photog- 
raphy « Precision Patterns on Glass & Metal + Electroforming and 
Electroetching + Circular, Linear, Cylindrical, Spherical Dividing 
==" PHOTOELECTRIC DEVICES 
Shaft Position Encoder + Pulse Generators + Readout Devices for 
Angular and Linear Position 
==" OPTICAL INSTRUMENTS 
Optical Coincidence Reading Systems + Collimators + Special 
Optical Instruments 


==" SURVEYING INSTRUMENTS 


Transits + Theodolites + Levels + Alidades + Rods + Plane Tables 
+ Field Equipment 

|} EES 
Current Meters + Water Level Recorders - Hook Gages 


Ded ed te} Meolciios.\emmn, bya. 29) 14, pe 


wr 


Wind Direction and Velocity + Pilot Balloon Theodolites 


. 


Smoothness, Stiffness, Porosity, Sizing Testers for Paper and 
Textiles 
Standards of Mass, Length and Volume « Balances 


Check and mail for literature desired {526 FULTON ST. 
W.&L.E.GURLEY / TROY, NEW YORK 
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DEVELOPMENT 
SALES 
APPLICATION 


As one of the leaders in the process instru- 
mentation field we are constantly on the 
lookout for experienced men from various 
fields of engineering including Electronic, 
Mechanical, Electrical, Chemical and Civil. 
If you are interested in a career with a 
rapidly growing, progressive firm, send a 
complete resume with salary requirements 
to: Attn: T. W. McKinley, Assistant Per- 
sonnel Director, 


FISCHER & PORTER CO. 


County Line Road 
HATBORO, PA. 
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> new products 


Level Indicators 

New line of level indicators using 
a capacitance bridge network and 
flexible or rigid probes will indicate 
levels in tanks of any size or shape 
holding any fluids, including liqui- 
fied gases and granular materials. 
Provide continuous indication of 
liquid-liquid interfaces and can be 
used with weirs and Parshali flumes 
for determination of flow rates. Will 
measure many variables proportional 
to very small changes in capacitance 
such as thickness, concentricity and 
moisture content. Compatible with controllers, alarms and ad- 
ditional indicators or recorders. Milton Roy, Philadelphia, Pa. 
Booth 548-649. 
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Instrument Motors 

Unusual variety of standard and special instrument motors in- 
clude a series of two-phase servomotors with center-tapped con- 
trol windings for convenient use in push-pull circuits and stand- 
dard impedances of 5400 to 2700 ohms (locked rotor) and 7400 
ohms (no load). Stock motors are reversible low inertia types 
with high torque-to-inertia ratios and include gear reductions 
of 5/1, 10/1, 30/1 and 60/1. Holtzer-Cabot, Boston, Mass. Booth 
368. 
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Power Isolator 

Power isolator provides an output 
isolated from line voltage and line 
ground; ideal isolation is obtained 
through the use of a unique feed- 
back isolation circuit and a specially 
shielded transformer. Unit provides 
up to 300 va or isolated power at 
115 vac 60 cycles. Designed for use 
with line-operated test equipment. 
Isolation is of such magnitude that 
only millimicroamps of 60 cycle line current can flow from its 
output to line ground. Loading of the output to ground is 
less than 2yuf capacitance and greater than 50,000 megohms. 
Moeller, Richmond Hill, N. Y. Booth 267. 
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Modular Enclosure System 

A complete line of frames and components with panel spaces 
of 24 and 30 inch widths supplements existing 19-inch panel 
width units to meet advances in electronics and instrumenta- 
tion. Application of standard enclosures can save costly design 
time in developing a control center from a single unit to a 
major system. Elgin Metalformers, Elgin, Ill. Booth 474. 
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Pilot-Positioner 

Unique instrument combination in- 
corporates in one case, standard indi- 
cating pneumatic controller and valve 
positioner which senses the valve tra- 
vel by a mechanical linkage and causes 
air power amplification, as required, 
to position the control valve accurately 
and rapidly. Mounts on side of any 
make diaphragm motor valve with 
stem travel from 3/8 in. to 4 inches. 
Comes with measuring elements for 
a wide range of pressures and tem- 
peratures, or for pneumatic receiving from a transmitter. U. S. 
Gauge, Sellersville, Pa. Booth 546, 647. 
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The new Versa-Tran liquid 
level controller can be con- 
nected with probes and a 
ground (as shown) where 
an adjustable differential 
is required, or with one 
probe and ground, if 
no differential is needed. 
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New low cost, high precision VERSA-TRAN’ 
simplifies liquid level control 


Here’s a simple, easily-installed electronic con- 
troller that accurately controls the level of any 
electrically conductive liquid with a measured 
impedance not exceeding 25,000 ohms, meas- 
ured at the probe-type sensing element. Its 
features include: 


e Unique, fully transistorized design which elimi- 


nates need for field adjustment and calibration. 


e Choice of fixed or adjustable differential by 
use of either one or two probes. 


e Wiring between relay and probes can be 
ordinary 18 gauge, 2-conductor cable. 
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e No floats or standpipes necessary. 


e Relay can be flush mounted, surface mounted or 
mounted in most electrical enclosures. 


e All components zinc-chromate treated for cor- 
rosion resistance. 


Your nearby Honeywell field engineer can help 
you profitably apply the new Versa-Tran 
liquid level controller. Call him today . . . he’s 
as near as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and Win- 
drim Avenues, Philadelphia 44, Pa. 


Honeywell 
Li Frat in Couttol 


ISA Journal 
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¥ new literature 


Temperature Conversion Chart 

New bulletin 8400 covering 19 types of 
bimetal thermostats for appliances, appa- 
ratus, electronic and avionic applications 
includes handy chart for quick conversion 
of Centigrade and Fahrenheit temperature 
scales. Bulletin also covers optional mount- 
ings, terminal arrangements and over-all 
dimensions for thermostats. Ste’ 1s Man- 
ufacturing, Mansfield, Ohio. 
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Reference Catalog on Switches 
Engineers and designers concerned with 
control and automation systems will want 
this complete bound reference catalog— 
52 pages—on electrical and monitoring 
control switches. Also, basic design types, 
comprehensive discussion of switch termi- 
nology, operating methods and environ- 
ment data. Electrosnap, Chicago, III. 
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Sensing Devices Catalog 

Temperature and pressure sensing de- 
vices for aviation and industrial instru- 
mentation described in 28-page catalog. 
Includes thermocouples, harnesses, exten- 
sion leads, connectors, pressure probes; 
includes data on emf-temperature cali- 
brations of certain thermocouple materials. 
Harco Labs, New Haven, Conn. 
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Oscilloscope Recording Camera 

Bodine Motorgram (Vol. 39 No. 3) in- 
cludes feature article on oscilloscope re- 
cording camera with speeds ranging from 
0.25 to 1000 mm/sec +14%. Another arti- 
cle describes a new type aurora camera 
being used in arctic and antarctic regions. 
Bodine Electric Co., Chicago, III. 
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Junction Diodes 

Reprints of June, 1959, Scientific Amer- 
ican article “Junction Diodes” by Dr. 
Arthur Uhlir, Jr., available in limited 
quantities. Article describes in detail the 
principles of operation of silicon junction 
diodes. Microwave Associates, Burlington, 
Mass. 


CIRCLE NO. 405 ON PACE 217 


Digital Chronometers 

Reliable measurement of real time and 
relative time is offered in new line of 
digital chronometers. Standard dimensions 
allow easy insertion in systems rack mount- 
ings for such applications as time duration 
measurement, time interval measurement, 
systems control timing, time relation in 
data recording and elaborate timed sys- 
tems programing. Cubic Corp., San Diego, 
Calif. 
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New Computer Publication 

First issue of Donner Tech Notes, 4-page 
publication dealing with analog compu- 
ter techniques and applications, features 
“How to Simulate a Non-Linear Control 
System with an Analog Computer.” Dia- 
grams of a typical control system and 
plots showing response of the system at 
various points with different parameters 
are included. Donner Scientific, Concord, 
Calif. 
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Petroleum Well Pressure Gage 

Improved high precision instrument can 
save money in petroleum production by 
giving bottom-hole pressure readings to 
within 0.059% accuracy—far more accurate 
than has ever been possible before. Uses 
a helix-wound Bourdon tube to directly 
transmit pressure effects to recording sty- 
lus. Superior Tube, Norristown, Pa. 
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Hydraulic Test Carts 

Hydraulic test carts to simulate missile 
hydraulic power packages for production 
check-out are described in 4-page bulletin 
1370. Discusses various operational char- 
acteristics and specs of this system which 
delivers 10 gpm of hydraulic oil at pres- 
sures up to 3000 psi. George L. Nanker- 
vis Co., Detroit, Mich. 
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Airborne Power Supply 

Specifications, operational characteris- 
tics and design features of new line of 
airborne strain gage power supplies in 
4-page brochure. Graphs illustrate load 
regulation, temperature stability and line 
regulation. For —55 to 85°C. Neff Instru- 
ment Co., Pasadena, Calif. 
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Magnetic Instrument Amplifier 

Descriptive literature covering specifi- 
cations, operation and function of new 
magnetic amplifier gives dimensions, 
schematic and operating diagrams as well 
as ordering information. Bulletin $915-1. 
Minneapolis-Honeywell, Philadelphia, Pa. 
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Automatic Meterman 

New patented device for automatically 
changing circular recording charts affords 
use of as many as 40 circular charts in 
a single recorder; disengages the charts, 
one by one, at virtually any desired time/ 
date frequency. Any number of recorders 
can be serviced, making it possible to 
correlate charts with master meter charts 
without multiple computations. Meader- 
Squier, Dallas, Texas. 
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Airborne Pressure Switches 

Condensed catalog covering airborne 
pressure switches lists general-purpose 
pressure switches including pneumatic 
and hydraulic types, high-vibration mod- 
els and differential-pressure units. Special 
application units such as high-altitude 
switches, high-temperature (650° F) models 
and pressure-ratio switches, and aircraft 
gages are included. Consolidated Controls, 
Bethel, Conn. 
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Non-Dumping Recorder Pen 

New non-dumping recorder pen solves 
the problem of ink-dumping on recorders 
used in mobile refrigeration. Tests run on 
actual installation show not one instance 
of dumping in spite of all types of road 
shock. Features built-in reservoir and op 
erates on a capillary tube principle. Part 
low, New Hartford, N. Y. 
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Electrometer 

Engineering data sheet EIL 33/3 de- 
scribes British-made electrometer designed 
to measure very small d-c voltages and 
currents derived from high-impedance 
sources. Heart of the instrument is a 
vibrating capacitor which replaces the 
conventional input tubes of electrometer 
circuits. Milton Roy, Philadelphia, Pa. 
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Consistency Control 

“New Concept in Consistency Control” 
6-page bulletin 90-130-26 discusses new 
consistency control method employing in- 
line consistency regulator. Bulletin de- 
scribes new method, why it works, where 
it works and predicts future applications. 
Fischer & Porter, Hatboro, Pa. 
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Pressure Pickups 

One-page data sheet gives specifications 
on pressure pickups in the 0-15 to 0-3000 
psig range. Linearity is 1.09 of pressure 
span or less; operating range —65 to 
600°F. Bulletin 107. Wiancko, Pasadena, 
Calif. 
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164-Page Hewlett-Packard 
Catalog 

New 164-page catalog gives complete 
and authoritative listing of latest in elec- 
tronic test instruments, completely de- 
scribed with all pertinent specifications 
as well as capsule commentary on func 
tional application. All instruments are 
cross-indexed by type and function, title 
and model number. Hewlett-Packard, 
Palo Alto, Calif. 
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THERMAL 
CONDUCTIVITY 
EQUIPMENT 





Cherma Bridge 
GAS ANALYZER 


For monitoring 
purity values in 
gas streams and 
for wide applica- 
tions in gas im- 
purity analysis. 
Completely self- 
contained unit with 
sensing cells, precision machined gas trains, 
newly designed dessicant drier columns, con- 
trol circuit and power supply. Functionally 
designed with all controls located in con- 
venient positions. 





Cherma Bridge 
SENSING CELLS 


Advanced design provides 
greater output response. 
Available in two metal mass 
weights. Heavyweight, open- 
core, hexagonal cell and 
light-walled, individual cav- 
ity type. All units provide 
low background noise, 
super-smooth electrical bal- 
ance, improved sensitivity 
and heat transfer. 
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Cherma Bridge 
POWER SUPPLY 


thermal 








Power supply and con- 
trol circuit unit read- 
ily adaptable as a 
power source for any 
conductivity | 
sensing cell or for any 
other requirement de- 
manding a precisely | 





regulated output voltage and currents between | 


30 and 500 milliamperes. Unit utilizes selenium 
rectifier full wave bridge circuit with high effi- 


ciency transistorized error amplifiers. 


Write for descriptive 
literature..; 





f 


Industrial Jnstrurwuts 
Pr 


EngINCCTING Corp 
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é new literature 


Meter Relays 

Continuous reading meter relays retain 
reliability of locking contacts but pro- 
vide instantaneous reset; moving pointer 
shows signal level at all times, even when 
set point has been passed and control 
circuits energized. Circuits remain oper- 
ative until reset calls for opposite action. 
Assembly Products, Chesterland, Ohio. 
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Domestic Meters 

Full details on two models domestic 
aluminumcase meters in bulletin 305. Both 
are light weight—15 Ibs.—and have a max- 
imum working pressure of 5 psi. Rated 
capacity of 175 and 250 cfh at 4” w.c. 
differential. Operation, construction and 
specifications. American Meter Co., Erie, 
Pa. 
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Control Selector Station 

Adjustments for remote manual trim- 
ming of pneumatic control systems, and 
for transferring from automatic to man- 
ual operations can be provided by selec- 
tor station shown in 4-page bulletin P99-1. 
Detailed descriptions of 32 standard types, 
classified according to application. Bailey 
Meter Co., Cleveland, O. 
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Heavy Duty Checkweigher 

Illustrated 4-page folder describes lat- 
est development in heavy duty, high speed 
checkweighing. Unit handle bags, boxes, 
packages, slabs, blocks and other items, 
while in motion, within a weight range 
of 50 to 200 Ibs. Toledo Scale, Toledo, 
Ohio. 
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Coaxial Chopper 

New catalog page F-1522 gives complete 
electrical and mechanical specifications of 
new coaxial choppers that cancel the ex- 
ternal effects of shock and vibration. James 
Vibrapowr, Chicago, III. 
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A-c Potentiometer 

Design details and performance char- 
acteristics of precision a-c potentiometer 
described in 2-page data sheet covering 
such important features as low quadra- 
ture, high resolution and high input im- 
pedance. Potentiometer features output 
impedance of only 40 ohms and terminal 
linearity of +0.01%. Perkin-Elmer, Nor- 
walk, Conn. 
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Induction and Synchronous Motor 

Bulletins 1325 and 1330 describe stand- 
ard distributor stock design: of subfrac- 
tional horsepower induction and synchro- 
nous geared motors offering 17 gevr 
ratios each with output speeds from 300 
rpm to | rpm. Merkle-Korff Gear Co., 
Chicago, Ill. 
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ELECTROLYTIC 
CONDUCTIVITY 


EQUIPMENT 





CONDUCTIVITY BRIDGES 





Industrial Instru- 
ments offers a 
complete line of 
electrolytic con- 
ductivity bridges 
for the measure- 
ment and control 
of solution con- 


centration. Standard models are available 
for use in conductive solutions: ranging from 


distilled water to concentrated acids or al- 
kalis, and in all temperature ranges. 


CONDUCTIVITY CONTROLLERS 


For steam generation, 
water purification, 
chemical processing 
general lab work, and 
wherever continuous 
indication and/or 
control of solution 
conductivity is re- 





quired Industrial Instruments has 2 wide line ot 
practical instruments designed specifically for 
the job. Also available are conductivity recorders 
in circular and strip-chart, single and multi-point 
types as well as battery-operated units. 
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CONDUCTIVITY CELLS 


A single source for all 
your cell needs. Body 
materials in the wid- 
est range of materials 
to meet every require- 
ment for temperature, 
pressure and corro- 
sion resistance. Com- 


plete selection of cells designed to meet your 
application requirements...no universal com- 
| promises. Nickel platinum, graphite, gold or tin 
electrode materials as well as a comprehensive 


| measurement application. 


| selection of cell constants and ranges for every 





aa 
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Write for your 
personal copy of 
our new Catalog #23. 
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Semiconductor Solid Circuits 

Concept, description, advantages, appli- 
cation and status of semiconductor solid 
circuits covered in attractive booklet. En- 
tire circuit functions have been integrated 
into these tiny specks of semiconductor 
matter—multivibrators, phase-shift oscil- 
lators and many others. Texas Instru- 
ments, Dallas, Texas. 
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Thermistor Temperature Control 

New transistorized thermistor controller 
is described in 2-page bulletin MC-179. 
Complete specifications, available tem- 
perature-sensing probes, and suggested ap- 
plications for packaging, printing, syn- 
thetic-fiber processing and general indus- 
trial storage are included. Fenwal, Inc., 
Ashland, Mass. 


CIRCLE NO. 427 ON PAGE 217 


Intercoupling System 

Integration of machine accounting and 
wire communications is possible with use 
of advanced intercoupling system that per- 
mits automatic transmission of punched 
card data at 60, 75 or 100 words per min- 
ute between locations linked by wire sys- 
tems. Applicable to any operation where 
punched card data must be relayed to a 
control location for recording and anaty- 
sis. Systematics, Inc., N.Y., N.Y. 
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Potentiometer Field Tapping Kit 

New device for installing potentiometer 
taps in the field is described in 4-page 
illustrated brochure. This unit reduces 
“down time” to a minimum when poten- 
tiometer functions have to be modified 
to meet engineering requirements. DeJur- 
Amsco, Long Island City, N. Y. 
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Inertia Switch Catalog 

Ultra-reliable, highly accurate accelera- 
tion switches with only one moving part 
are described in new catalog. Sensitive to 
acceleration axially, radially or omni- 
directionally over range 0.01 g to 500 g’s. 
Accuracy within 0.19%; repeatability with- 
in 0.019% of setting is common. Inertia 
Switch, New York, New York. 
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Counters 

Four-page condensed catalog gives spec- 
ifications on mechanical and magnetic 
counters including general purpose, high 
speed reset, small reset, worm-driven, 
large figure, box type, hand operated, 
panel-mounted and high-speed predeter- 
mining counters. Veeder-Root, Hartford, 
Conn. 


CIRCLE NO. 431 ON PAGE 217 


Vacuum-Pressure Test Kit 

Portable vacuum-pressure test kit de- 
signed to test and calibrate air data air- 
craft instruments, computers and pitot 
static systems on today’s newest high-per- 
formance aircraft is equally applicable to 
bench and field testing. Intercontinental 
Dynamics, Englewood, N.J. 

CIRCLE NO. 432 ON PACE 217 


September 1959 








Wee 





BOOKS 








1. Handbook of Automation, 
Computation, and Control 


Volume 2: Computers and Data Processing 


Edited by E. M. GRABBE, SIMON RAMO, and DEAN E. WOOL- 
DRIDGE, Thompson Ramo Wooldridge Inc. Full details on design 
of analog and digital computers and their applications in science, 
engineering, and business. Computers and Data Processing is the 
latest volume in a full treatment of all aspects of computers and 
automation, giving practical design data for research, design, and 
development. Vol. 2, 1959. 1096 pages. $17.50. Vol. 1, Contro/ 
Fundamentals, 1958. 1020 pages $17.00. Vol. 3, Systems and Com- 


ponents, In press. 


2. Servomechanisms and Regulat- 
ing System Design, Vol. | 


Second Edition, by HAROLD CHEST- 
NUT and ROBERT W. MAYER, both 
of General Electric Co. Revised to include 
latest developments. Starts with basic 
mathematics, describes nature of the phys- 
ical problems involved, then proceeds to 
the solution of advanced designs. Several 
new chapters. 1959. 680 pages. $11.75 


3. Process Dynamics 


Dynamic Behavior of the Production 
Process. By the late DONALD P. CAMP- 
BELL. Treats process and control design 
as closely integrated problems. Using a 
general approach, it covers characteristics 
of processes under steady-state conditions. 
1958. 316 pages. $10.50 


4. Principles and Applications 
of Random Noise Theory 


By JULIUS S. BENDAT, Thompson 
Ramo Wooldridge, Inc. Covers problems 
of evaluating properties of random noise 
as it may affect understanding of physical 
phenomena and performance of complex 
electronic systems. 1958. 431 pages. $11 


5. Automatic Process Control 


By DONALD P. ECKMAN, Case Institute 
of Technology. Uses process control as an 
example to highlight principles of auto- 
matic control. Starts with process analysis 
then goes into the generalized behavior of 
closed-loop systems. 1958. 368 pages. $9 


6. The Theory and Design of 
Magnetic Amplifiers 

By E. H. FROST-SMITH, Staveley Re- 
search Dept., Bedford, England. Covers 
the whole range, from high-speed to low- 
level type amplifiers. Links theory and 
design to offer a basic understanding of 
the major principles involved in design 
work. Many numerical examples. 1959. 
487 pages. $12.50 


7. Progress In Semiconductors, 
Vol. Il 


Edited by ALAN F. GIBSON, R. E. BUR- 
GESS, and P. AIGRAIN. Latest in the 
annual series, keeping the regular balance 
between germanium, silicon, and com- 
pound semiconductors, but extending the 
range of topics covered. 1958. 210 pages. 
$8.50 


8. Continuous Analysis of 
Chemical Process Systems 


By SIDNEY SIGGIA, Olin Mathieson 
Chemical Corporation. Deals with the 
devices for monitoring and controlling the 
composition of chemical process systems. 
The first compilation of data in the field 
of continuous analysis. 1959. 386 pages. 
$8.50 


9. Property Measurements At 
High Temperature. 


By W. D. KINGERY, M.L.T. First to give 
thorough coverage of high-temperature 
materials and measurements of their 
properties above 1400°C (2550°F). A 
valuable reference for researchers, devel- 
opment and instrumentation engineers, 
and users of high-temperature materials. 


1959. 416 pages. $16.50 
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MEASUREMENT 
. STANDARDS 
Elapsed-T Mete 
Saaheuueme Te seype clapsed-time ENGINEERS 


meter registers in hours and tenths of 


: : ree B.S. in electrical or mechanical en- 
hours, hours only, or minutes only; avail- 


gineering, or physics, with minimum 


able for 115 volt, 220 volt, 440 volt; either two years’ experience in electrical, 

60 or 50 cycles. Either sealed or unsealed. electromechanical or mechanical 

Bulletin 810. Herman H. Sticht Com- measurement systems and/or the 

pany, New York, N. Y. calibration of such equipment. Qual- 

ified applicants will be assigned 
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: on measurement and instrumenta- 
Oscilloscope Cart dion abalone. 


Rugged, steel-constructed oscilloscope 
cart designed to give protection and flex- 


Continuous and Portable units ibility to expensive test equipment is de- CHEM ICAL 

scribed in I-page bulletin. Provides ample | 
cabinet space for auxiliary equipment and INSTRUMENTATION 
is constructed hip-high with slanted top | ENGINEERS 


that brings scope screen and adjustments 





















CHROMATOGRAPHIC within easy reach. Northeastern Engineer B.S. in chemistry or chemical engi- 

ANALYZERS ing, Manchester, N. H. neering. Two years’ experience with 

lcboratory CIRCLE NO. 434 ON PACE 217 chemical laboratory instrumenta- 

Complete systems for slysis — ed tion systems and/or the calibration 

oer process stream analy | Door Interlock Switch « such -. a ap- 

control. agsle® extends New subminiature door interlock switch Sal aueiiean ag on raesant 

CHROMA-CAT allows vse of designed for use on high voltage cabinets ment and calibration problems rela- 

: utility of on 1 gos and radio, radar, sonar, X-ray and other tive to chemical laboratory instru- 
AIR as corre electronic cabinets is used to automatically ments. 


cut off power when the cabinet service 
door is open. Details in data sheet 159. 


Micro Switch, Freeport, Ill. STANDARDS 


evecTRO-CONDUCTIVITY 
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ANALYSIS 


, PART _ 
Continvovs measuring nin ‘a Computer Application Report PERSONNEL 
PER MILLION srity control in Four-page folder tells how Simpson Op- 
work arecs; a Applicable of” tical Manufacturing Co., Chicago, used Technicians: 
process sere " gos combustion electronic computer to design new optical 
ony gases hich ionize in water. devices. Description of a specific problem, Two years of college desirable, with 


minimum three years’ experience in 
calibration, manufacture, and repair 


‘ 

] 

products) bas 
{ 

of precision instruments such as | 


approach to solution and typical program 
flow chart in report No. 12. Royal McBee, 


Port Chester, N. Y. 









potentiometers, standard capacitors 


CIRCLE NO. 436 ON PAGE 217 and resistors, precision bridges and 

meters, resistant thermometers, 

nd multi-point Pressure Calibration Systems thermocouples, accelerometers, prov- 

e ° = : . : a 
REMOTE erage ee of com- Attractive 4-page bulletin 3018 uses ing rings, dead weight elas ge 

systems ths ond vapors i" photos and block diagram to help explain ao Ag Tne Be paceccttee an 

eonage Litho and -_—" pressure measurement and calibration At “veoh ap oe year of prdane wed ner 
pint atmosphere — Psen systems for calibration benches, wind- be in calibration operations on such ‘ 
Control of combustibles tunnel pressure measurement, liquid level equipment. . 


control, etc. Consolidated Electrodynam- 
ics, Pasadena, Calif. 
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Specialists: 


Se a a 


Minimum two years of college with 
Direct Writing Systems ive yooes experience in above fields. 
. . , t least two years’ experience must 
Four page illustrated bulletin describes | be in iionion odes var on such 
direct writing systems for oscillograph re- equipment. 
cording. All systems have inkless, perm- | 
anent recording in true rectangular co- | 









f J 
2 Please direct your resume to: 






nts os ‘ A f « 
acre for determination aoe ordinates, making it easier to correlate ! 
= ws -N2 ae in simultaneous events even while they are E. P. James, Supervisor t 
in Air; Hydrogen » being recorded. Sanborn Co., Waltham, Technical & Scientific Placement t 
five 99%, etc. Mass. c 
CIRCLE NO. 438 ON PAGE 217 AEROJET-GENERAL CORP. 
Box 1947X 
Write for Gage Catalog SACRAMENTO, CALIFORNIA 

Descriptive Literature Recently introduced line df solid front | 


i pressure indicating and test gages shown AEROJ ET-GEN ERAL 


in 4-page catalog 500SF. Separate sections 
on gage specifications, materials of con- | CORPORATION ‘ 
struction, standard graduations, types of | « subsidary of | 
cases and rings, gage dimensions and 


DAVIS INSTRUMENTS 











weights. Crosby Valve & Gage, Wrentham, the General Tire & Rubber Company : 

Mass. Azusa & near Sacramento, Calif. P 
272 Halleck St., Newark 4, N. J. a 
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Temperature Regulator 

Complete sizing and capacity data on 
temperature regulator for steam and 
water service in bulletin 591. Unique 
balancing bellows permits smooth func- 
tioning at inlet pressures and pressure 
drops up to 100 psi. Applications include 
instantaneous heaters and coolers, shell 
and tube or shell and coil heat exchang- 
ers, etc. Leslie Co., Lyndhurst, N. J. 
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Analog Computing Instruments 
Four page folder gives information on 
line of electronic analog computing in- 
struments with such advantages as com- 
putation at all speeds, graphic display, 
modular construction and broad choice 
of basic elements. Instruments detailed in- 
clude operational amplifiers, operational 
manifolds, linear and non-linear operators, 
regulated power supplies and calibrated 
display. George A. Philbrick, Boston, Mass. 
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Voltage Comparator 

Compact, transistorized voltage com- 
parator for instant go/no-go indication 
will check any voltage from +0.001 to 
+999.9 volts. Comparator is complete in 
one package; has a detection threshold of 
500 microvolts, a sensitivity of 0.005%, 
limit settings are precise to +0.01%. Non- 
Linear Systems, Del Mar, Calif. 
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General Radio Experimenter 

Ten page article on graphic level re- 
corder with high sensitivity and wide 
ranges is featured in June, ‘58, General 
Radio “Experimenter.” Graphic level re- 
corder has wide variety of uses in elec- 
tronics, acoustics and other branches of 
physical science and engineering. General 
Radio, West Concord, Mass. 
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Technical News Bulletin 

Kearfott Technical News Bulletin, Vol. 
2, No. 5, includes technical articles on 
“High Accuracy Resolvers” and “Astro 
Digital Doppler Speedometer.” Other fea- 
tures on firm’s materials and processes 
group and new floated gyro test facility. 
Kearfott, Clifton, N.J. 
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Nuclear Educational Equipment 
Broad new selection of low-cost nu- 
clear science training aids, designed to 
help schools of higher education meet 
the increasing need for basic equipment 
to teach and demonstrate the principles 
of atomic science is described in bulletin 
EK-1. Atomic Accessories, Bellerose, N.Y. 
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Pressure Snubber 

Compact, inexpensive pressure snubber, 
especially designed for refrigeration and 
air conditioning applications protects 
pressure-sensitive instruments against line- 
induced pulsations or surges. Also helps 
protect refrigeration systems against leak- 
age. Chemiquip Corp., N.Y., N.Y. 
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MAXIMUM INFORMATION on all process variables . . . 
of 10 years system engineering by Panalarm and major power producers. 
That’s why Universal Series 50 is the power industry’s most informative 
annunciator. Trouble anywhere is signalled instantly—before it can 
grow big and expensive. “Off-normals” are pinpointed instantly, 
accurately for fast remedial action, reducing costly “‘outage”’ losses. 











MOST MAJOR U.S. POWER 
PRODUCERS REDUCE COSTS 
with PANALARM ANNUNCIATORS 


eS aera? 


eke 





the result 


Economical, highly flexible design facilitates system expansion. Can 
be simply adapted to your exact requirement, avoiding costly custom 
designing. Proven components—e.g., almost 1,000,000 dependable 
Panalarm developed relays have been used in Panalarm annunciators. 


Ask your nearby Panalarm sales engineer to show you why Universal 
Series 50 is the power industry’s No. 1 annunciator choice . . . how its 
adaptablility and reliability can help increase your profits... by pro- 
ducing maximum information and reducing costly “outages.” No 
obligation, of course. 


Write for Catalog 100 B today. 


PANALARM 


DIVISION OF 


PANELLIT, INC. 


7401 NORTH HAMLIN AVENUE © SKOKIE, ILLINOIS 
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“DEMI G” 


VALVES 








“DEMI G6” SERIES 


Packless “DEM! G” Valves are miniature 
in size, weight and price. They employ a 
patented form and give bubble-tight 
shut-off. They are available in many bar- 
stock materials with a wide variety of 
tee-handile and toggle actuators and 
have innumerable applications in the 
chemical, oil, instrumentation, aircraft 
and atomic energy fields . . . to name 
but a few. 


Basic “DEMI G” Valves employ metai-to- 
metal seating, however TEFLON seats 
for vacuum service, neoprene dia- 
phragms for toggle actuation and all 
TEFLON interior models . . . as well as 
those with bolted bonnets are standardly 
available. Where space and exacting 
control are considerations, the “DEMI G” 
Series of packless valves will do the 
job better. 





PRESSURE RATING 
Metal & Diaphragm | 750 psi at 450°F 
Neoprene Diaphragm 100 psi at 180°F 
TEFLON Body & Diaphragm | 100 psi at 450°F 





MAXIMUM Cy 0.4 








CONNECTIONS 1/16” to 42” 
N.P.T. 











Send for the “DEMI" Catalog D-1 and 
other technical data on Dahli 
pneumatic and hydraulic valves. 


GEORGE Ww. 


Dy-S> OF 


ome. awa. i Ae a, Ome 





86 TUPELO STREET, BRISTOL, RHODE ISLAND 
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> new literature 
Low Range Gas Analyzer 


Because of unusual analyzing cell de- 
sign, low range gas analyzer is unaffected 
by fluctuating hydrogen concentrations 
up to 50% of the sample gas content. New 
concept of the fundamental paramagnetic 
oxygen measuring principle is the basis 
for this really low range —0-1% to 0-3% 
—oxygen analyzer. Hays Corporation, 
Michigan City, Ind. 
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Megohmeter 

Bulletin 2-1.2, “Five Million Megohm 
Vibrotest Megohmmeter” describes instru- 
ment giving stable resistance :»:asure- 
ments up to five million megoh.ns. Full 
description given of its six direct-reading 
megohm ranges and other advantages of 
the instrument. Associated Research, Chi- 
cago, Ill. 
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lonization Detector 
Highly-sensitive ionization detector for 
gas and vapor chromatography is at least 
1000 times more sensitive than the type 
using thermal conductivity. With it, a 
wider range of compounds, including fixed 
gases, can be analyzed. Fast linear re- 
sponse is achieved over wide concentration 
range. Burrell Corp., Pittsburgh, Pa. 
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Transistorized Power Supplies 

Two-page bulletin describes series of 
transistorized power supplies; gives speci- 
fications and selective features for 64 
basic models with continuously variable 
voltage ranges to 300 v and up to 25 amps 
d-c output. Mid Eastern’ Electronics, 
Springfield, N. J. 
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Electric Weighing Systems 

New brochure W-100 on electric weigh 
ing systems for tanks, bins, hoppers, con- 
veyors, cranes and platforms, contains dia- 
grams, specs and examples to show how 
strain-gage load-cell weighing systems can 
be used to indicate, record or control the 
weights of solids or fluids. Gilmore Indus- 
tries, Cleveland, Ohio. 
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Butterfly Valves 


Butterfly valves are rotating-vane type 
to assure good control characteristics over 
a wide turndown range; widely used on 
blast-furnace and coke-oven gas applica- 
tions. Spec sheet RM-1000 gives details 
on these valves for precise control of air 
or gas. Hagan Chemicals & Controls, 
Pittsburgh, Pa. 
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Electric Tachometers 

Four-page bulletin on electric tachom- 
eters suitable for wide variety of applica- 
tions in transportation, industrial process- 
ing, production control; particularly useful 
where indicator is to be located a distance 
from the point of speed measurement. 
Electro-Mechano Co., Milwaukee, Wis. 
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The Second Annual 


INSTRUMENT 
MOTOR 
SYMPOSIUM 


sponsored by 


Holtzer - Cabot 
Motor Division 


National Pneumatic Co., Inc. 
will be held in Chicago during 
the week of the ISA Instrument- 
Automation Conference and 


Exhibit. 


Theme: “Today’s Trends — 


Tomorrow’s Motors” 


Speakers: Nationally - known 
instrument and motor design 
specialists. Open discussion 
will follow the prepared 
remarks. 


When: 8:00- 10:00 p.m., Tues- 
day, September 22. 


Where: Palmer House, Chicago 


How to, Register: Members 
and guests of the ISA may 
register at Holtzer-Cabot’s 
exhibit (#368) at the Interna- 
tional Amphitheatre on Mon- 
day or Tuesday or by writing 
earlier to the Symposium 
Chairman: R. H. Matthews, 
Chief Engineer, Holtzer-Cabot 
Motor Division, National 
Pneumatic Co., Inc., 125 Amory 
Street, Boston, Massachusetts. 


ISA Journal 








Differential-Piessure Transmitter 

Differential-pressure transmitter con- 
trols a remote indicator, controller or 
other electrically operated receiver; stan- 
dard ranges, 0-400”; maximum static pres- 
sure, 3000 psi; over pressure limit, full 
system pressure, overrange protection; ac- 
curacy, 1% of full scale differential. Bul- 
letin WG-1824 Supplement A. Yarnall- 
Waring, Philadelphia, Pa. 
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Automatic Chemical Analysis 

How to continuously determine phos- 
phate concentrations down to 0.01 ppm 
using continuous automatic chemical anal- 
ysis equipment is described in new meth- 
odology sheet. “AutoAnalyzer” automates 
each step of the analysis, formerly per- 
formed manually, and integrates it into 
a continuous flow system which provides 
accurate, dependabie analysis with exact 
reproducibility. Technicon Controls, 
Chauncey, N.Y. 
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Counter 

Information package on industrial lab 
counters for particle content and size 
distribution includes 4-page bulletin giv- 
ing description and specs, five-page bulle- 
tin on applications, and 6-page technical 
article reprint, “Three-Dimensional Elec- 
tronic Sizing of Sub-Sieve Particles at 
6000 per Second.” Coulter Industrial 
Sales, Elmhurst, III. 
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“*Do-It-Yourself’’ Transformer 

Bulletin TP659, 8 pages, gives details 
on versatile “do-it-yourself” transformer, 
a self-contained toroidal primary coil con- 
sisting of a strip wound silicon steel core 
having a coil of 400 turns of #24 B&S 
gage copper wire. Can be used as a-c 
voltage source or current transformer in 
lab, shop or classroom. Superior Electric, 
Bristol, Conn. 
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Halogen-Tube Area Monitor 
Complete details and illustrations on 
halogen-tube area monitor with complete- 
ly interchangeable probes in bulletin RMI 
103. Readings from remotely located 
probes up to three miles distance are fed 
to a central control panel with each 
probe feeding a single plug-in station 
indicator. Tracerlab, Waltham, Mass. 
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Adjustable-Speed Drive 
Equipment 

Complete kit describes how to combat 
the cost/profit squeeze with a planned 
program of drive modernization. Featured 
in the kit is drive selection information 
to help determine the drive that most 
completely and economically meets your 
requirements. Kit GEA-6910 discusses 
“Profitable Return,” “Added Flexibility,” 
“Simplified Installation” as well as “Great- 
er Safety,” and includes informative sec- 
tion on auxiliary drives. General Electric, 
Schenectady, N. Y. 
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HEISE GAUGES 
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Heise Laboratories 


specialize in the manufacture of 








My 


precision laboratory instruments for criti- 


cal fluid pressure applications. 


| 
/ 










y 


The Heise Gauge is a world recog- 


/ 
j 


HHT 


| 


i 


nized standard for pressure measurement 


ny 


used by many laboratories in place of the 


i 


dead weight tester for reference data. 

Heise Engineers are always avail- 
able for advanced research and develop- 
ment. Prompt and skillful attention to 

inquiries in the precision pressure in- 


strument field is a Heise tradition. 


Y 


PRESSURE RANGES 
15 to 50,000 P.S.1. 


DIAL SIZES 
8'2"-1] rg! of 
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PRICES 
from $166.75 
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CHARTS 


for Recording 
Instruments 


We offer to the 
Instrument Maker 
Charts for all methods 
of Recording: Pen, 
Ball Point, Electrical, 
Thermal, Pressure and 
Metallic Stylus. 


Precise quality 
control of materials, 
modern specialized 
equipment operated 
under controlled 
atmospheric humidity 
conditions by highly 
skilled and experi- 
enced personnel 
combine to produce 
Charts of uniformly 
high accuracy. 





GUBELMAN 


CHARTS INCORPORATED 
100-8 E. KINNEY ST., NEWARK 5, N. J. 
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Centralized Control Panels 

New 12-page catalog 4543 illustrates 
modern water-conditioning and ion-ex- 
change systems control-assemblies, includ- 
ing panels and cubicles in both conven- 
tional and graphic type, containing cen- 
tralized instrumentation for automatically 
controlling, recording, signalling and mon- 
itoring system operations. Permutit, N.Y., 
N.Y. 
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Three-Way Valves 

Line of three-way feedwater heater by- 
pass valves for regulating boiler feed- 
water flow detailed in bulletin 8F. Use 
of a three-way valve instead of conven- 
tional valving in a feedwater piper system 
results in savings by reducing require- 
ments for fittings and fabrication. Valves 
are serving in feedwater systems at 3500 
psig and 500°F. Schutte & Koerting, Corn- 
wells Heights, Pa. 
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Direct Reading Spectrometers 

Re-engineered and improved line of 
direct reading spectrometers allow a great- 
er number of elements to be analyzed at 
one time. Chemical composition of metal 
samples can be determined in less than 
one minute, with the results presented 
directly in percent concentration on indi- 
cator dials. Baird Atomic, Cambridge, 
Mass. 


CIRCLE NO. 462 ON PACE 217 


Plastic Flow Tubes 

Expanded line of insert-type plastic 
flow tubes in 13 sizes between 4” and 48” 
are described in 4-page bulletin 115.20-1. 
Descriptive text, drawings and tables, cut- 
away view showing design features, chart 
showing comparison of pumping costs, 
graphs showing efficient recovery charac- 
ters as compared to other differential pro- 
ducers are included. B-I-F, Providence, R.I. 
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Resistance Pressure Detectors 

Resistance pressure detector converts 
pressure directly to an electrical resistance 
to measure gas, fluid or vapor pressures. 
Wide variety of ranges is available—low 
pressures, measured in inches of mercury, 
to pressures of 3000 psi can be watched 
constantly throughout industrial plants. 
Bulletin 3036C. Thomas A. Edison In- 
dustries, West Orange, N. J. 
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Computer Bulletin 

Highlights of Bendix G-15 digital com- 
puter, with emphasis on the magazine- 
loaded photo tape reader which is offered 
as standard equipment, given in 6-page 
illustrated bulletin. Also includes descrip- 
tions of POGO and INTERCOM 1000 
programing systems; accessory punched 
card, magnetic-tape and paper-tape equip- 
ment; several special purpose devices and 
G-15 specifications. Bendix Computer, 
Los Angeles, Calif. 
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Where space Is 
important... 


westronics 


DUAL PEN 5” 
RECORDING 
POTENTIOMETER 





BOTH PENS RECORDING 
FULL SCALE 


FEATURING 


SMALL SIZE 
© Only 25% the size of old 
line instruments 


@ Two recorders will mount 
in standard relay panel 


VERSATILITY 
@ Minimum span—1 MV 
@ Plug in ranges, MV or TC 


@ Chart drives, synchronous 
and/or selsyn, with large 
selection of chart speeds 


@ Marker pens, L and/or R 
@ Limit switches 
@ Transmitting slidewires 


Also available: One and two 
pen 11” recorders 


westronics, 





INCORPORATED 
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Transmitting Potentiometer 
Transmitting potentiometer converts 
low-level direct-current electrical signals 
to proportional 1.0 to 5.0 milli-ampere 
direct-current signals for transmission to 
distant measurement and control systems. 
Applicable to thermocouples, resistance 
bulbs, strain gages and sensing elements, 
producing a direct current signal. Man- 
ning, Maxwell & Moore, Stratford, Conn. 
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Measurement Techniques 

Time saving measurement techniques 
through use of a coaxial switch is subject 
of 4-page bulletin. Costly, time-consuming 
“set ups” and “take downs” are eliminated 
with coaxial switcher for comparison 
measurements in the frequency range from 
dc to 250 mc. Uses pictures and charts 
for detailed description of measurement 
techniques. Jerrold Electronics, Philadel- 
phia, Pa. 
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Dixital Control System 

Digital control system described in 1- 
page bulletin 350-2 is continuously slaved 
to the instructions from the user-supplied 
equipment and will continuously supply 
the signals necessary to position an en- 
coder to the point where encoder data is 
coincident with the three decimal digit 
destination supplied by the user. Designed 
for accurate control of thickness and other 
factors in the production of steel, alumi- 
num and other metals. Datex, Monrovia, 
Calif. 
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Airborne D-c Amplifier 

Airborne d-c amplifier is a solid-state 
differential amplifier with high common 
mode rejection, designed for 5 mv input 
to 5 volt output. One-page bulletin gives 
specs. Airborne strain gage power supply 
is described in 4-page bulletin 201. Pro- 
vides 5, 10 or 15 volts output at 1 or 3 
amperes to better than 0.1% stability up 
to 85°C. Neff, Pasadena, Calif. 
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Gas Density Switch 

Sub-miniature gas-density switch has 
prime applications in electronic equip- 
ment used in the aircraft/missile and 
rocket field. Designed for use with heat 





~ 


HANSEN\\ 


timing motors 


PROVED 


UL AND CSA APPROVED 


PROBLEM: 


Jamming of gears at low temperature 
operation 


AREA OF APPLICATION: 


Oil field telemetering instruments 





...and approved by 6 years of testing! 





IN-PLANT TESTING .. . 
Shown is a test rack, where 
some of the more than 50 tests 
are given to every Hansen SYN- 
CHRON motor before shipment 
to Customers. 





The Foxboro Company, a leading manufacturer of telemetering in- 
struments, experienced continuous difficulties with synchronous mo- 
tors operating metering and transmission equipment. Many such 
installations were in the field where extreme climatic conditions 
made reliability of the timing motors a prime requisite. 


TESTING: 
Over a 6-year period various timing motors, in- 
cluding Hansen SYNCHRON motors, were sub- 
jected to constant testing for dependability of 
operation. Tests included: continuous operation 
. as long as one and one-half years; gear 
noise check . . . initially, and after extended run- 
ning; synchronous torque tests . . . motors had 
to deliver 0.9 in.-oz. of torque at 30 rpm; a 
1500-volt shock to check breakdown rating be- 
tween leads and cases to meet UL and CSA 
approval; starting ability . . . motors were packed 


RESULT: 

Only Hansen SYNCHRON 
timing motors met all the 
exacting requirements! 
Hansen SYNCHRON timing 
motors were incorporated in 
all telemetering instruments 
produced, and singled out to 
replace motors on all applica- 
ble equipment now in use in 
the field. Foxboro is also re- 
viewing over-all operations — 
to use Hansen SYNCHRON 


transfer and electrical insulating atmo- in (—40°F) for ao 7 then had to motors where possible on 
spheres maintained in electronic assem- start within five minutes; three hours continuous aka teen Gal eo 
running in dry ice . . . again at —40°F; five csnie 


blies. Gas density switches monitor elec- 
tronic assembly and signal when gas falls 
below a critical density in terms of mole- 
cules per cubic foot. Newark Controls, 
Bloomington, N. J. 
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Electrometers 

Illustrated 8-page bulletin on line of 
electrometers outlines general features of 
new line and gives detailed specification 
data such as current ranges, stability and 





hours uninterrupted operation in an oven at 


140°F. 


If you must have performance in a synchronous 
motor . . . investigate Hansen SY NCHRON mo- 
tors. Over 200 different types of output available. 
Hansen engineers will work with you to find a 
satisfactory solution to special application or de- 
sign problems. For further information or as- 
sistance, contact the nearest Hansen representative 
or write direct to: 


HANSEN 


MANUFACTURING 
COMPANY, INC. 


PRINCETON NDIANA 











accuracy ratings, dimensions, etc. Units 
covered include linear, log, differential 
current, dual-linear and dual-log types. | 
Form 3026-9. Victoreen Instrument, Cleve- 
land, O. 
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HANSEN REPRESENTATIVES: The Fromm Co., 5150 W. Madison St., Chicago, Ill.; Winslow 
Electric Co., New York, N.Y., Chester, Conn., Philadelphia, Pa., Cleveland, Ohio; Electric Motor 
Engineering, Inc., Los Angeles (OLive 1-3220) and Oakland, Calif.; H. C. Johnson Agencies, Inc 
Rochester, Buffalo, Syracuse, Binghamron, and Schenectady, N.Y. 

Visit HANSEN Booth No. 150 — ISA Show September 21-25 
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For the difficult 
Liquid Metering Problems 
Use Niagara Meters 














































Close-up of Niagara Molten sulphur 
Meter shows steam connections 
from pipe jacket to meter jacket. 
Note extension which keeps meter 
register case away from heat. 


BR a a ae 


@ Niagara displacement type liquid meters have a surprising range of applications. 
Their ultra-simple design, and variations of materials enable them to operate under 
| most difficult conditions. 


For example: 


In the production of sulphuric acid it is desirable to measure the amount 
of sulphur fed to the burners so that the efficiency of the process can be 
checked. A Niagara Meter with a steam-jacketed cast iron casing and stain- 
less steel working parts was selected for the job. 


Since April of 1955 more than two million gallons of lime neutralized 
and filtered, dark Louisiana sulphur have been metered at a rate of 560 
G.P.H. . . . without a shutdown for repairs or maintenance. 


There is a dependable Niagara Meter to meter almost every liquid including caustic 
soda, sulphuric acid, soap, petroleum products, fruit juices, calcium chloride, alum 
and many others. The Niagara water meter line is standard for cold or hot water 


! BUFFALO 

| METER 
| Liquid. PRESS. . eee COM PANY 
| 


Please send me information on Niagara 
Chemical Meters. 


a CR INCORPORATED 


UI dilsticnsinisinnseadaeneaniteesteiutio ponahaiencten-senbcivanepemniaieiaadl | 2934 Main Sireot 


a 
dite | BUFFALO 14, NEW YORK 


Address PD, 
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Hydraulic Damper Regulator 

Catalog sheet describes damper regulator 
which also regulates fans, stokers, oil- and 
gas-control valves, and is suitable for use 
in any boiler that operates at pressures 
from 5 to 150 psi. Can also be used to 
actuate lever-operated balanced valves fo 
pressure regulating service, either reducing 
or unloading. Atlas Valve Co., Newark 
New Jersey. 
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Thermistor Probes 

Thermistor probes for use in remote 
reading thermometers and controllers, o1 
for use as component transducers in spe 
cial instrumentation, are described in 
6-page brochure. Sections on the advan 
tages of thermistor-based temperature 
measurement and control, and on appli- 
cation areas for thermistor instrumenta 
tion. Yellow Springs Instrument, Yellow 
Springs, O. 

CIRCLE NO. 473 ON PACE 217 


Video Distribution System 

Bulletin 6-99 describes master video 
switching and distribution system used 
in industrial closed-circuit television cir- 
cuits to switch a number of TV cameras 
to any of a number of TV viewing moni- 
tors. Detailed specifications on each of the 
individual plug-in modular sections. Typi 
cal applications, schematic layout of sys 
tem. Kin Tel, San Diego, Calif. 
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Automatic Photometric Unit 

Applications and new features of auto- 
matic photometric unit described in No. 
55 Gardner newsletter. Instrument opens 
a new field for automatic measurement of 
suxface appearance qualities, both for 
research and production. Can make rapid 
and automatic measurements of gloss, 
haze, transmittance, goniophotometry, re- 
flectance, hiding power, printed areas, 
brightness and color. Gardner, Bethesda, 
Md, 
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Pneumatic Switches 

Pneumatic “off-on” switches for service 
as high or low level alarms, shutdowns or 
sump situations; use either air or natural 
gas as operating pressure medium. Force 
multiplying linkage provides flapper pres- 
sure against the nozzle that will seal off 
flow of air “bubble tight” against 0-30 
psi in standard models and up to 100 
psi in special models. Magnetrol, Chica- 
go, Ill. 
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Sub-miniature Potentiometer 

Leadscrew actuated, sub-miniature po 
tentiometer has power rating of 1.0 watt 
and a maximum operating temperature 
of 175°C; 100% usuable potentiomete: 
range; available in resistances from 100 
to 20K ohms. Meets or exceeds govern- 
ment humidity requirements; impervious 
to salt spray, fungus, dust, etc. Bourns, 
Riverside, Calif. 
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GALLAGHER COTTON MILLS — 

CONTINENTAL OPTICAL Company . 
HEN ssSOCIATES ‘ 


esi hie Cle Pas 


Glace ral Corporation 


. FISHING TACKLE la” Co. Inc. Ba bel 


THE HOUSTON CORPORATION 








Where work and play are combined — profitably! This fast-growing 
electronics, nucleonics and mechanical engineering and research center 
of Florida invites you to join these major business firms who have lo- 
cated in this area. Available skilled workers, excellent schools, fine 
transportation make an ideal community in which to live, work and 
play where most people dream of retiring. Write on your letterhead 
today for informative literature. 


Note: Persons seeking positions with St. Petersburg industries, please 
write Florida State Employment Service, 1004 First Avenue North. 






ST. PETERSBURG CHAMBER OF COMMERCE 


Jack Bryan, Industrial Director Dept. ISA St. Petersburg, Florida 
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All new Precision Line ElectroniK circular and strip 

chart instruments have the new Honeywell Constant 

Voltage Unit that accurately regulates d-c 

reference supply to the measuring circuit. No more 

batteries, standard cells or standardizing mechanisms 
. . and no more of the problems they pose. 














The Constant Voltage Unit delivers a constant, 
rectified voltage from line supply. It uses dependable 
Zener diodes and a reliable ambient temperature compensator. 


This latest improvement in ElectroniK instruments 
assures even greater dependability, and less maintenance, 
and is still another reason why ElectroniK instruments 
are your best value in measurement and control. Get full 
details from your nearby Honeywell field engineer. 

Call him today . . . he’s as near as your phone. 





MINNEAPOLIS-HONEYWELL, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. 


Honeywell 
Fouts ue Coutiol 
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Quick and Easy 
way to get free information 





Here is the most convenient way to get more 
information you want about instruments, control 
equipment and services offered in this issue. 


ADVERTISEMENTS EXHIBITOR PRODUCTS NEW LITERATURE 
(Cover to Cover) (Begin on page 205) (Begins on page 187) 


PLEASE PRINT YOUR NAME, TITLE, AND COMPLETE ADDRESS CAREFULLY 





[Do Not Use This Card After January 1, 1900] 





READERS’ SERVICE BUREAU: Please have information sent to me on items circled below: 
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Now...in addition to on-line computer systems 





Operating and test data reduction via 
telephone link utilizing any computer facility 
& e 


The new Daystrom TPR Scanning 
System represents a revolutionary 
approach with vast implications 
where there are requirements for 
immediate or continuous computer 
analysis of plant operating or test 
data. The availability of this new 
tool will influence industry’s plans 
in a number of important areas, 
which include process studies, 
experimental test work in the mili- 
tary and nuclear areas, and testing 
for performance guarantees. 

For the first time, the TPR (tape 
programmed raw) data scanner 
makes it possible and practical to 
link a test or operational plant 
facility directly to any computer 
in the country for instant compu- 
tation of data. This is made pos- 
sible by the utilization of standard 
telephone communication services, 
and permits stationing of all 
engineering and computer pro- 
gramming personnel at the project 
site, where all phases of the work 
may be handled. 

The importance of this develop- 
ment is brought into sharp focus 
by the almost non-existence of 
computer facilities at actual plant 
or test sites. The utilization of tele- 
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phone circuits completely circum- 
vents this problem since it makes 
little difference whether the com- 
puter facility to be used is located 
in an adjoining building, company 
headquarters or at a rental facility. 
Distance represents no problem 
other than nominal telephone 
service charges. 

Telephone communication of 
this type is a practical reality in 
the business machine field and is 
being used every day by leading 
companies for inventory control, 
accounting and other purposes. 
The Daystrom TPR Data Scanner 
is the first system that has been 
specifically designed to handle the 
problems involved in gathering 
large amounts of analog data 
peculiar to plant and test facility 
operation. 

The TPR Data Scanner’s feature 
of tape programming provides 
unlimited flexibility. This permits 
unrestricted application of the 
equipment to various types of 
facilities even though they may be 
completely different in nature. 

Typical of the unequalled per- 
formance specifications are 0.1% 
accuracy at the 99% confidence 
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level, together with extremely high 
signal to noise ratio at scanning 
rates up to 40 variables per second. 
100% solid state circuitry and full 
parity checking are incorporated. 
Input channels may be as few as 
100 or as many as 6000. 

For further information, write 
or telephone Daystrom Systems, 
Dept. A-118, Miramar Road, La 
Jolla, Calif. GLencourt 4-0421. 





Typical 2000 point system delivered to 
a major nuclear propulsion test facility 


* 
’ oernom SYSTEMS 


DIVISION OF DAYSTROM, INC 


Reliable computer control systems 
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BAILEY 


BALANCES ALL THESE FACTORS 
TO HELP YOU REACH OPTIMUM 


PERFORMANCE 


Bailey takes a sensible systems approach by 
analyzing the immediate and future needs as 
well as the control economics of your com- 


plete process. 


Backed by 40 years’ experience in the field 
of measurement and control, Bailey engi- 
neers can insure that your system will have 
the proper balance both as to economics and 
needs . . . that there will not be the un- 
necessary expense of over-instrumentation or 
control . . . nor the duplication of equipment 


functions. 


To effect this approach, Bailey offers a 
complete line of process and power system 
components: 


Equipment—Primary sensing devices, indica- 
tors, recorders, loggers, control units, panels, 





data-handling equipment and computers 
for performance analysis, and supervisory 
controls. 


State-of-the-Art — Conventional and sophis- 
ticated designs ranging from mechanical, 
pneumatic and electric thru electronic and 
solid-state. 


Because all of these components are stand- 
ardized and compatible, you have building 
block flexibility. You can add to your system 
as the need arises‘for more control or analysis. 


Our complete line gives you one-source 
buying . . . one responsibility . . . qualified 
systems engineering . . . fast service . . . 
experienced field assistance on one instrument 
or on a complete system. Call our nearest 
office or write for information today. 

G150-2 


instruments and controls for power and process 


BAILEY METER COMPANY 


1021 IVANHOE ROAD «+ CLEVELAND 10, OHIO 


in Canada—Bailey Meter Company Limited, Montreal 


A complete line of Bailey equipment will be exhibited 
in our booths 102 & 205 at the |. S. A. Show 
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NEW transistorized 
PHASE METER 


a = 






TYPE 328-A 


By ACTON LABORATORIES 


FREQUENCY RANGE 
FROM 10 CPS - 50 KC 


PHASE ACCURACY 1° 
FROM 10 CPS -10 KC 





LONG-TIME STABILITY 








FEATURING... Direct reading 
from 0° to 360° in 6 ranges of 60° 
each (on a 5” meter scale). 

Type 328-A is designed specifically to 
measure the phase angle in degrees 
between two sinusoidal or  non- 
sinusoidal voltages within a frequency 
range from 10 cps to 50 ke. It is ca- 
pable of handling a wide variety of 
applications in the field of audio facili- 
ties, supersonics, servo-mechanisms, 
geophysics, vibrations, acoustics, aerial 
navigation, electronic power, trans- 
formation, signalling, computing am- 
plifiers and resolver systems. 


SPECIFICATIONS 


Amplitude Range — .25 to 170 volts 
peak (1 volt min. below 500 cps) 


Phase Accuracy — For input signals 
above 10 volts peak from 10° to 
350°; 1° at 10 cps—10 kc; 2° at 
10 kc — 30 ke; 3° at 30 kc—50 ke 


Input Impedance — One 
shunted by 20 mmf 


megohm 


Recorder Output — Maximum voltage 
at 360° is—2.0 volts. Internal out- 
put impedance is approximaiely 
100,000 ohms 


Power Supply — 105-125 volts, 60 
cycles A.C. Total power consumption 
is approximately 20 watts. 
Terminals are also provided for 
operation from an external 45-volt 
battery. 


Accessories available — Pre-amplifiers 
(10 to 1) and improved 14° accuracy 
from 10 cps to 10 ke. 


Complete technical details 
on Type 328-A Phase Meter 
are available on request 





ACTON LABORATORIES, INC. 


A subsidiary of Technology Instrument Corp. 
531 MAIN STREET, ACTON, M4SS 
COlonial 3-7756 








VISIT US AT BOOTH #779 — ISA SHOW 
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GIN ORE 


| © Force Instrumentation 
* Data Processing 

Weighing Systems 

Calibration Equipment 


Special Recording 
Instrumentation For Strain 
Gages, Thermocouples, etc. 





Direct Reading Digital Servo indicators 
Models 143 and 243 
Measure forces, fluid flow, weights, rpm's and 
other transducer outputs. Model 243 has o 3” 
synchronized chart drive for permanent 
recording plus digital readout. 





Complete instrumentation product line 
—from standard “off-the-shelf” com- 
ponents to complex custom instrumen- 
tation systems. For information on 
Gilmore's products or custom engi- 
neering service, write 


Dept. B 











Gilmore 100 Channel Dota Logging System 
for weight, strain, force, flow, pressure, 
temperoture. 


Manufacturers of: Multi-Channel Plotters + Weighing Systems « Thrust and Force Measuring Systems ¢ Strain 





Gage Instrumentation + Digital Indi 


GILMORET 


o? ters « Data loggers 
ir Systems for industry and Science 





INDUSTRIES, INC. 
13015 Weedland Ave. + Cleveland 20, Ohic + RAndolph 1-6400 


- East Coost Soles & Service Office: Box 531 + Media, Pa. * LOwell 6-7728 
West Coast Sales & Service Office: 2550 East Foothill + Pasadena, Calif. +* MUrray 1-8349 
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Supports Cur Costs 


Add Your Name to our ever-growing list of satis- 
fied customers who say, with a twinkle in their 
eyes: ““We saved by using P-W.” 


























Supports—Expanded and solid metal Trays and Ladder—in Galvanized 
Stee! and Aluminum, to hold Power and Control Cables and Instru- 
ment Tubing. Specified and Approved For All Types of Governmen- 
tal, Utility and Industrial Jobs. 

The only system that eliminates field cutting and provides 100% Gal- 
vanized Coverage. Goes up like erector set. Pick out piece and install 
with drive rivets. (Does away with measuring, cutting, drilling and 
time-consuming bolts, nuts and washers or hinges.) 

Write today for New Catalog No. 858 and literature. Save Money by 
Contacting our Representative or P-W direct. 


P-W INDUSTRIES, INC. 


Manufacturers 
11200 Roosevelt Bivd., Philadelphia 15, Pa. 
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See for yourself . . . 
Come in and visit us 


Booth No. 370 
ISA SHOW 























ISA Journa! 














NEW BOOKS 








Continuous Analysis of Chemical 
Process Systems, Sidney Siggia, 
381 pp., price not given. 

Details on all phases of the new 

analytical devices designed to attain 

economical, accurate and continuous 
monitoring of chemical process sys- 
tems. Each instrument described ac- 
cording to principle of operation, 
range of application, accuracy and 
precision, installation and construc- 
tion specs, time for response, use 
with controllers, versatility and in- 
terferences. (Order from John Wiley 
& Sons, 440 4th Ave., New York 16, 
N. Y.) 


1959 Electronic Engineers Master 

Catalog-Directory, 1400 pp., $10.00. 
Product information on 456 manu- 
facturers, three valuable source di- 
rectories, 2800 product classifica- 
tions, 75,000 product-source listings, 
alphabetical listing of over 5000 
manufacturers with addresses, names 
of key personnel. (Order from Elec- 
tronic Engineers Master, 60 Madison 
Ave., Hempstead, N. Y.) 


Transistor Techniques, 96 pp., $1.50. 
New soft-cover handbook on prac- 
tical transistor applications. Math 
and theory kept to a minimum while 
giving many hints on the use of 
transistors. Includes testing, per- 
formance, construction and measure- 
ments. (Order from Gernsback Li- 
brary, 154 West 14th St., N. Y. 11, 
N. Y.) 





A thin metal film resistance ther- 
mometer 100 times more sensitive 
to temperature change than thin 
film thermocouples is described in a 
report just released through OTS. 
Also available are studies of air 
reactions on unguided rockets and 
two other reports of Air Force aero- 
dynamics research. The four vol- 
umes, all of which should be order- 
ed by number from OTS, U.S. De- 
partment of Commerce, Washington 
25, D. C., are: 

Summary of Instrumentation Devel- 
opment and Aerodynamic Re- 
search in a Hypersonic Shock 
Tunnel (PB151488) C. E. Wittliff 
& G. Rudinger, 73 pp., $2. 

Determining Air Reactions on Mov- 
ing Vehicles (PB 151478) M. Z. 
Krzywoblocki, 99 pp., $2.25. 

The High Temperature Heater and 
Evaporative Film Cooling of Noz- 
zle Throat Sections of the Rose- 
mount Aeronautical Laboratories’ 
Hypersonic Facilities (PB 151487) 
R. Hermann, H. Leitinger & W. L. 
Melnick, 59 pp., $1.50. 

Afterglow Investigations of Shock 
Detachment Distances at Low 
Reynolds Numbers (PB 151449) E. 
S. Moulic, 61 pp., $1.75. 
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KEEP YOUR PLANT DESERT-DRY 
WITH LECTRODRYERS.-1:: like taking your 


plant to the desert if you eliminate unwanted moisture with Lectrodryers. 
Controls work smoothly and dependably when instruments are fed dry, 
clean air. Processes stay on the beam and product quality is consistently 
high, when the air, gases or organic liquids involved are dry. Desert dryness 
in warehouses safeguards products stored there. 

Lectrodryers dry to dewpoints below -110°F.—in volumes of a few cubic 
feet or thousands per hour. Operation can be fully automatic or manually 
controlled. Quite likely, there are standard units to suit your needs, or we 
can recommend special equipment. For this help, write Pittsburgh Lectro- 
dryer Division, McGraw-Edison Company, 356 32nd St., Pittsburgh 30, Pa. 






Lectrodryer = 
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accuracy, reliability 





NEW SINGLE-SEATED, BALANCED DISC, TEMPERATURE REGULATOR 
HANDLES INLET PRESSURES TO 100 psi. 





New Leslie regulator can handle inlet pressure and pressure drops to 100 psi. High power, 
positive movement of an actuating bellows with solid liquid fill, and the virtually friction- 
less stuffing box provides stem movement exactly proportional to the temperature change 
at the bulb. 

Designed for steam or water service, it features a single seated, self-aligning, tight closing 
inner valve. (Units can be changed in the field from direct to reverse acting, or from reverse 
to direct acting, simply by inverting body and main valve.) 

Applications include instantaneous heaters or coolers—shell and tube or shell and coil heat 
exchangers; storage or tank heaters; and, process heaters or coolers of all types. Available in 
cast iron or cast bronze bodies for temperatures tu 450°F. Sizes % and 1”, screwed connections. 





For sizing and capacity data, contact your 
Leslie Engineer or write for Bulletin 591 
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OTHER VERSATILE LESLIE REGULATORS PROVIDE PRECISE 
TEMPERATURE AND PRESSURE CONTROL. 


Direct Operated Design is used for small flow heating and 
cooling service, size %, ¥ and %”. Liquid filled thermostatic 
element supplies ample power to stroke the single seated 
main valve. Valve travel is directly proportional to tempera- 
ture change at bulb. This design is suitable for instantaneous 
and storage type heaters. it is also available in double seated 
construction for cooling service. 








Pilot Operated, Single Element Control also uses the liquid 
s - a . x Bellows Operate¢ 
filled element to operate pilot device which applies operating Temperature Reg- 
ulator For Smali 


pressure from the regulator inlet to a diaphragm for stroking Flows 


main valve in heating or cooling service. Large diaphragm 
area and operating pressure supply ample power for con- 
trolling long stroke, single seated main valve with full flow 


capacity in sizes 42-4”. Regulator has a 3 to 5° throttling range 
Class LTCO Pilot 


and is suitable for all storage type heat exchangers and for aahdahed Wisin 
any system requiring on-off control. yy al nag 





Class TKM Pilot Pilot Operated, Duo-Matie (two-element control) design iL 
Actusted, Bete Se offers both temperature and pressure regulating functions 
aphragm Operated , : s é é 

Speneresare ee in a pilot actuated, piston or diaphragm operated regulator. 

ulator 


The valves can handle a range of inlet steam pressures in 
heating services from 25 to 600 psi and controlled pressure 
ranges of either 2 to 15 psi or 10 to 250 psi. These character- 
istics are ideal for all storage type heaters and most instanta- 
neous heater problems. Available in sizes 4-6” with iron, 
bronze and cast steel construction. 












For complete sizing and capacity data, 
write for Bulletin 5307-A. 





REGULATORS and CONTROLLERS 
Leslie Co., 416B Grant Ave., Lyndhurst, New Jersey 





Over 275 Factory-Trained Engineers At Your Service — Nationwide! 
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alot at stake? depend 






If somebody’s life (or 
reputation) depends 
on it, relays should be 
mercury-to-mercury 
Adlake, rated A+ for 
dependability. May we 
show you why? 


BOOTHS 861-863 


ISA Show, International Amphitheatre 
Chicago, Sept. 21-25 


or write THE ADAMS & WESTLAKE CO., ELKHART, IND. 
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One of 
many types 
custom- 
made to 
your order 

















another precision instrument 


oy 
PORTABLE VIBRATION ANALYZER 
U. S. Navy Type XMA-69 


This instrument measures, within specified milli-inch range, the 
peak-to-peak displacement and frequency of mechanical vibration 
by means of seismic pickups mounted on jet and turboprop engines, 


motors or generators. 


Unitized design of pickups features ruggedized, weather-proof appli- 
cations. Flat frequency response, 20-2000 cps; sensitivity: 21.4 mv/.001 
in. DA per 100 cps into a 20K ohm load. Calibrated to 1% accuracy; 


omnidirectional mounting. 

Analyzer is contained in aluminum case with hinged lid. Length, 16 
in.; width, 12 in.; depth, 9 in.; weight, including pickups and cables, 
40 pounds. Unit power supply is a 12 v, 1.7 amp/hr nickel-cadmium 
battery with self contained charging system. 


For detailed information, ask for Technical Data Sheet PVA. 


ha Evectric CORPORATION 


AERONAUTICAL-INSTRUMENT DIVISION 
Harlem and Avondale Avenues — Chicago 31, Illinois 
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INDUSTRY 
PERSONALITIES 





Recent additions to Nuclear-Chi- 
cago’s expanding research and de- 
velopment staff are Elizabeth Bush 
and Dr. Paul R. Klein (photos). 
Miss Bush will work in the field of 
detector development and Dr. Klein 
will direct the physics department, 
which supplies physics support for 
all the company’s divisions and per- 
forms basic research studies in nu- 
clear physics and instrumentation. 


Peter C. Jurs (photo) has been 
elected president of Shand and Jurs 
Co., a GPE subsidiary, succeeding 
R. M. Young, chairman of the board. 


New chief engineer of Elgin Met- 
alformers Corp. is Henning S. Her- 
manson (photo), formerly supervis- 
or of general engineering in Minne- 
apolis-Honeywell’s Chicago plant. 


The ComuDyne Corp., Hatboro, 
Pa., manufacturers of dynamic con- 
trol systems for the aircraft, missile 
and process industries, has announc- 
ed the appointment of Thomas Mc- 
Gloghry as project engineer. He is 
a specialist in the design and opera- 
tion of propulsion and missile com- 
ponent test facilities. 


Thomas J. Harriman, director of 
engineering of Giannini Controls, 
has been elected a_ vice-president 
of the company. 


The election of J. Frank Price as 
vice-president—operations and to the 
board of directors of Pleasantville 
Instrument Corp., has been an- 
nounced by W. P. Hilliard, pres- 
ident of the firm and vice-president 
and general manager of the parent 
company, General Precision Lab- 
oratory. 


One of the pioneers in the field 
of atomic energy, Dr. Kenneth H. 
Kingdom, retired recently after 39 
years on the staff of the General 
Electric Research Lab, where he was 
manager of the project analysis sec- 
tion. He will be succeeded by Dr. 
Leslie G. Cook. 


Named vice-president of Day- 
strom Pacific Division is Jack H. 
Zillman, who has been general man- 
ager of the operation since Novem- 
ber, 1958. 
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Elizabeth Bush 
Nuclear-Chicago 


Dr. Pau! R. Klein 
Nuclear-Chicago 

Donald Black has been named 
district manager of Fischer & Por- 
ter’s Houston office. Prior to his ap- 
pointment he was field engineer at 
F&P’s Detroit office. 














Henning S. Hermanson 
Elgin Metalformers 


Peter C. Jurs 
Shand and Jurs 
Garret E. Wright will direct spe- 
cial computer sales in the new Lock- 
heed Electronics and Avionics Di- 
vision. 
(Please turn to page 229) 





AUTOMATIC END 
POINT RECORDER 


© Monitor Ends Points. . . 

© To get maximum yields of desired 
fractions 

© To cut waste at start-up 

® To protect catalytic reformers 
from high end point feed stock 

® Quick . . . Cycle complete in 20 
minutes 

e Range, 225 to 675°F 





| Licensed by Standard Oil Co. (indiana) 


| 


| 


PR WITS SPs a 
© Write for Bulletin 703 (End Point) or 702 (Flash Point) 


cr A 
= 





NEW...1Two Money Saving Instruments 


for the Refinery or Petrochemical Plant 





® Monitor Flash Points . . . 

© To get maximum yields of desired 
fractions 

® To cut waste at start-up 

© To protect any stream, pipe line, 
loading point from off specifica- 
tion product 

¢ Automatic—repeats continuously, 
recording flash point at 3 minute 
intervals. Range 80 to 190°F 


VISIT US AT BOOTH 775 


PRECISION SCIENTIFIC DEVELOPMENT CO. 


Division of PRECISION SCIENTIFIC CO. 
3745 W. Cortland Street, Chicago 47, III. 
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"L & R” ULTRASONIC-CLEANING MACHINES and SOLUTIONS 
"LEVIN" MICRO-DRILL PRESSES and DRILLS 


0.0.C. 
NATIONAL 
MINIATURE 


TAPS — DIES — GAGES 





Lorch Precision Leadscrew Lathe DUMONT 
American Model 

To Take All TWEEZERS 

Levin and Derbyshire and PLIERS 


10MM Collets 








DERBYSHIRE — LATHES — and ACCESSORIES | 








WRITE OR PHONE FOR CATALOG 


R. P. GALLIEN & SON 


220 West Fifth St. Madison 8-1347 Los Angeles 13, Calif. 


LEVIN A-C-A-G LATHE 
0-4000 RPM — MOTOR DRIVE 
AT FULL TORQUE 
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NEW! CUSTOM GRADE CONSOLES 


= = =e 
A aed STOCK PRICES! 















HEADACHES DUE TO 
J/* PRESSURE GAUGE 











LENG. 


CABINETS 
& PANELS 





“fit your space exactly 
“fit your equipment exactly 
* protect costly, 

fragile instruments 


Now consoles, in- 
strument panels, cabinets 
don't have to be either expensive custom in- 
stallations or cheap stock items. GENCO 


UNIVERSAL PULSATION DAMPENER 


A Campbell Micro-Bean 
cures a headache ten times 
as fast as aspirin provided 












brings you the benefits of each .. . custom- ye as ne rg eae 
made at little more than stock prices. by a pressure gauge with 
= ST RL IE A AR RRS SO NR a bad case of the jitters. 
NEW BRUNSWICK GENERAL SHEET METAL WORKS Rapidly becoming the stand- 





2\ 1 | e 
os 425 Cleveland Avenue, Highland Park, New Jersey | ard pulsation dampener 

; Rush my copy of new GENCO brochure. in many industries all over 
Have your representative call. | the world. 





Write for Literature - 











IN 5 6ks ccdoscevdnsedcesadetudedensesderaeeranteadecmmenl 
Ss «064-6055 seenesseeseueednatesrebattedesteieeenuaetene | J. A. CAMPBELL COMPANY 
ere ee er eee PO assscceaesie 645 East Wardlow Road 
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(Continued from page 227) 


Assuming the position of manager 
of engineering at Minneapolis-Hon- 
eywell’s Beltsville division is Kim- 
ball C. Cummings (photo), who will 
direct design and development of 
magnetic tape systems and compo- 
nents for instrumentation and data 
handling. 


The Board of Directors of Leeds 
& Northrup recently announced 
changes in its executive structure. 
C. Reed Cary (photo) former senior 
vice - president, was named board 
chairman, filling the post left vacant 
by the death of Charles S. Redding 
last January. Daniel H. Schultz 
(photo) assumed Cary’s former post 
as senior v-p; he is also a member 
of the board. Former assistant to 
the president Joseph E. Beggs, Jr., 
(photo) has been elected executive 
vice-president and a director, in- 
creasing the number of board mem- 
bers to six. 


Harold B. Nicholas has_ been 
named to the position of sales man- 
ager of the Instrument Division, 
Humphrey, Inc. 


Design and development of analog 
to digital data systems at Epsco- 
West will be supervised by Russell 
Quackenbush, who recently joined 
the firm as project manager. 


Product sales manager for Minnea- 
polis-Honeywell’s newly developed 
line of electric instrumentation is 
Harry D. Ruch. Honeywell’s electri- 
cal instrumentation consists of more 
than 20 major types of indicating, 
recording and control devices that 
are counterparts of pneumatic in- 
struments. 


Benson-Lehner Corp., Los Angeles 
manufacturer of data processing 
equipment, has named Col. John C. 
Pitchford, USAF, Ret., project man- 
ager to study future developments of 
the company’s standard product line. 


Lawrence L. Melick of Bailey 
Meter Co., Cleveland, has been cited 
by the Scientific Apparatus Makers 
Association for “outstanding serv- 
ice and contribution” to both gov- 
ernment and industry. Mr. Melick 
served on SAMA’s Government 
Liaison Committee in the Commerce 
Department. Highlight of his contri- 
bution was the planning and design- 
ing of a survey to provide informa- 
tion for use in guiding mobilization 
plans covering industrial, mechan- 
ical, measuring and controlling in- 
struments. 
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C. Reed Cary 
Leeds & Northrup 


Kimball C. Cummings 
Minneapolis-Honeywel! 


George Canova, former electron- 
ics engineer with Burroughs Elec- 
troData Division, joins Datex Corp., 
Monrovia, Calif., as senior project 
engineer in the systems group. 








Daniel H. Schultz 
Leeds & Northrup 


Joseph E. Beggs, Jr. 
Leeds & Northrup 
New manager of Leeds & North- 
rup’s Foreign Sales Division is Wil- 
liam C. Roxby, formerly assistant 
manager of foreign sales. 
(Please turn to page 231) 
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F&M SCIENTIFIC CORPORATION 


FAST! 
VERSATILE! 
REVOLUTIONARY! 


THE g& MODEL 202 


LINEAR PROGRAMMED 
TEMPERATURE 


GAS#}CHROMATOGRAPH 


OUTSTANDING FEATURES INCLUDE 


1. The column temperature can be increased linearly 
during ao run ot heoting rates of 3.3, 4.6, 6.4, 
9.0, 13, 18, 25, 35, and 48 C. per minute. 

. High sensitivity 100,000 ohm thermistor detector. 

. Thermostated temperature contro! to 300 C. for 

the detector. 

Independent preheater contro! to 500 C. 

Programmed or isothermal column temperature 

control to 400 C. 

Automatic cooling of about 50 C. per minute. 

Six minutes to chonge column and regain bose- 

line. 

. Prep-scale attachment for 5 mi. samples. 

. Design readily adaptable to other detector sys- 
tems. 


UNIQUE SEPARATIONS POSSIBLE 


Hz, O2, Na, CO, methane, ethane, CO2, and ethyl- 
ene ore readily separated (see ch tog ) using 
a single Moleculor Sieve 5A column and the pro- 
gramming technique. Wide boiling mixtures such as 
methyl! esters of dibasic fatty acids from C2 to Ci, 
hydrocarbons from C4 to C26, all the hydrocarbons 
from C2 to Cs, etc. are also readily separated on 
a single column. Using constant temperoture opero- 
tion, these onalyses are impossible or impractical 
except by use of multi-column techniques. 









WRITE FOR 


A 15 page report describing the principles and 
applications of ‘‘Linear Programmed Temperature 
Gas Chromatography"’. Chromoat rams showing 
prep-scale separations, anal;: of wide boiling 
mixtures, and onalysis of permanent and light 
hydrocarbon gases are presented 














1001 Kendall Rd,, Wilm, 5, Del. * EAst 8-2186 
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provides mechanical encoding for 
7 
read-out and logging systems P 
a 
. _ Cc 
The new Series 400 Digital Trans- 
ducer utilizes a standard sensing 
element (flow, pressure, or tempera- 
ture) to actuate the mechanical 
American Force Amplifier which t 
precisely positions a shaft encoder. s 
The need for electronic accessories s 
is eliminated. Increased reliability E 
and simpler maintenance are as- d 
sured. (ISA Booth No. 292) 
SPECIFICATIONS 
Accuracy: 1% of span. I 
for Super-Fine Cutting Repeatibility: 0.5% of span. I 
L 
of Hard, Brittle Materials 
gy WRITE FOR LITERATURE 
eke, o | 
the SERIES 400 
. P - @ . ° 
Industrial Airbrasive Unit A 
MERICAN MECHANICAL COMPONENTS DEPARTMENT 
METER COMPANY BOX 309 @® GARLAND, TEXAS 
Not that we advise doing this to your fine weeereesree sesvacsssaee sese : 
crystal glassware, but it seemed to us a dra- CIRCLE NO. 192 ON PAGE 217 
matic way to show you the versatility and the - $$$ —— 7 
cool, shockless cutting and frosting action of 
our Industrial Airbrasive Unit. 
Cuts as fine as .008” or large frosted areas 
are equally easy to make with this amazing | La _ 
industrial tool. A gas-propelled stream of par- ‘ 
ticles quickly slices or abrades, as needed, I 
almost any hard, brittle material, such as frag- f 
ile crystals, glass, oxides, metal, minerals, c 
ceramics. } : 
Applications range from printed circuits, | - 
wire-stripping potentiometer coils, and clean- E 
ing off oxides...to shaping or drilling germa- k 
nium. Every day new uses for r 
the Airbrasive Unit are being c 
discovered 
Send us your most difficult t 
samples and we will test them Pho ocon 
for you. For further informa- . 
tion write for bulletin S5S705A. M h e 
icrophone . 
c 
WRITE or CALL COLLECT System 
offe ‘“ ® C 
FOR MEASURING 
_ HIGH-LEVEL SOUND 
Now dua _WITHSTANDS SEVERE ENVIRONMENT ; 
. i . . . * t 
—high temperature —high sound levels —high vibration 
Static calibrations and wide 
sw frequency response. Remote operation. 
q©> - Write for complete data. Bulletin 1163 I 
i 
S$. White Industrial Division | > PHOTOCON RESEARCH PRODUCTS 
ee 421 NORTH ALTADENA DRIVE, PASADENA, CALIF. I 
West. Off.: 1839 West Pico Bivd., Los Angeles 6, Calif F 4 
BRING SAMPLES... ISA SHOW BOOTH 865 Pressure, Microphone, Proximity & Nisnlacement Transducers, Dynagage Readout Instruments 
CIRCLE NO. 193 ON PAGE 217 CIRCLE NO. 191 ON PAGE 217 
‘ 
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The NEW Series BH100 


(Continued from page 229) 


Charles Z. Becker has joined the 
staff of the West Coast Missile and 
Surface Radar Department, RCA, as 
manager of Atlas ICBM contracts. 





THE INSTRUMENT 
with the TAPE-SLIDEWIRE 








Malcolm C. Myers has been ap- 
pointed to the newly created position | 
of manager of product engineering 
and development for OPW-Jordan, 
Cincinnati, Ohio. 





Moog Servocontrols, Inc., has es- 
tablished a new Industrial Divi- | 
sion, offering industrial controls and | 
systems engineering service. Harvard | 
B. Kolm is manager of the new | 





division. 
New product design engineer for | ~~ 
Elgin Metalformers is Lawrence J. | : et J Yo 


Fay (photo), who has been with El- 
gin since it was foun ’ed in 1950. 


_ 


Yio THE SIZE... 


10 Times THE ACCURACY 


OF STANDARD INSTRUMENTS! 











/l 





Lawrence J. Fay Dr. Miguel A. Xavier 
Elgin Metalformers Century Electronics 





Joining Century Electronics and 
Instruments, Tulsa, is Dr. Miguel 
A. Xavier (photo), as the firm’s 
chief engineer. He was previously 
assistant manager of the advanced 
systems planning division, Cook 
Electric Company, and technical di- 
rector of Cook’s inland testing labs 
division. @ Resolution: 1 part in 10,000 
@ LABORATORY PRECISION for the operating plant. 
@ COMPATIBLE with any transducer—AC or DC. 


@ For strain gage, linear differential transformer, thermocouple, 
thermistor, resistance thermometer, pulse or variable fre- 
quency circuits or systems. 


@ Parabolic or logarithmic functions are linearized for direct 
digital reading. 


D. Rex Scott has been named gen- 
eral manager of Robertshaw-Ful- 
ton’s Western Research Center, suc- 
ceeding Thomas H. Jeffers, who has 
been appointed director of facilities 
and tooling for Robertshaw’s West 
Coast operations. 


@ Every scale unit is a calibrated value. 


New head of the Dayton field en- 
gineering office for Whittaker Con- 
trols Division of Telecomputing Cor- 
poration is W. E. Metzger. 


Produced by the makers of the Jetca.® jet engine Analyzer... 
in worldwide military and airline use! 


Full information is available for the asking! 


BaH INSTRUMENT 
Co., INC. 


3479 West Vickerv Bivd., Fort Worth 7, Texas 


* TRADE MARK 


ba 


New chief engineer at Technology 
Instrument Corporation, Los Angeles 
is Ray Destabelle, formerly in charge 
of transducer design and develop- 
ment for the firm. 


Soles-Engineering Offices: 
ATLANTA, GA., COMPTON, CAL., DAYTON, OHIO, VALLEY STREAM, L.1., N.¥., WICHITA, KAN, 
TORONTO, ONT. (George Kelk itd.), MITCHAM, SURREY, ENGLAND (Bryans Aeroquipment Ltd.) 


| 
(Please turn to page 232) | CIRCLE NO. 190 ON PAGE 217 
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After more than 40 years of Gov- 
ernment service, Dr. Irvine C. Gard- 
ner, chief of the optics and metrol- 
ogy division, National Bureau of 
Standards, retired on July 8. Dr. 
Gardner, an internationally recog- 
nized authority in the field of op- 
tics, joined the Army Ordnance De- 
partment in 1918; in 1922 he trans- 
ferred to NBS to become chief of the 
optical instruments section. He was 
appointed division chief in 1950. Re- 
cently he has been directing two 
important projects. The first is the 
development of an optical method 
of calibrating the end gages used by 
industry to the nearest ten-millionth 
of an inch. The second is the design 
| of new methods and equipment 
| needed to calibrate length standards 
| 
| 
| 





Potented in the US A. and in foreign countries 
U. S. Patents: Re, 21934, 2294869 


The tension in the stain- 
less steel hair spring 
maintains smooth, con- 
tinuous contact between 
the com facing and the 
helicoid roller. 


The com sector is stain- 















Standord bushings are 
rigidized Teflon. 


The roller is stoinless 
stee! with a highly pol- 
ished helicoid surface. 





The roller pivot is ball 
shoped, and rides on 


. . : ing i by direct comparison with a wave- 
@ grophited Bakelite BP - y Pp 


dise. . the length of light. 
The hairline pointer ad- “OP oF distor. cavelinvaiie tie Sats . . 
justment screw is stain- icoid Gage. 


General manager of the interna- 
tional division, Robertshaw-Fulton 
Controls Co., is John E. Farrand 
(photo). He will be in charge of all 
international operations except those 
in Europe. 


Exclusive Helicoid movement provides... 
Sustained Accuracy... on the toughest jobs 


) e@ Helicoid Gages have no gears, no teeth, reducing wear to an 
absolute minimum. No danger of fouling, either—rolling action 
of cam facing keeps contact surface clean. Helicoid Gages have 
been tested through 75,000,000 cycles, with virtually no wear or 
loss of accuracy, while conventional geared gages became useless 
after 500,000 cycles. 

Helicoid Gages give sustained accuracy even when subjected to 
violent pressure pulsations or mechanical vibrations. Pointer can 
be set externally, without removing glass, and cannot be jarred 
out of position. Dial faces are easy to read, won’t corrode or 
chip. A full range of Helicoid Gages is available for any applica- 
tion. Next time, specify Helicoid—the gage that stays accurate. 


a NEW! 
7 Bourdon Tubes Solid-Front 
won't Stretch, Safety Case * 
Leak, or Gives Added 
Crack Protection 


The new Helicoid solid-front 








John E. Farrand Adm. R. H. Callahan, USNR 
Robertshaw-Fulton Epsco, Inc. 


Rear Admiral Roy H. Callahan, 
USNR (Ret.) has been appointed di- 
rector of operations of Epsco, Inc. 
Admiral Callahan (photo) will be 
responsible for the efficient opera- 
tion of the company engineering and 
production activities. 









Helicoid Bourdon tubes are 


made from seamless tubing, and 
are designed for maximum 
torque and minimum stress. 
At the factory, each tube is in- 
dividually tested, overpres- 
sured, and stress relieved. Four 
materials—alloy steel, K Monel, 
stainless steel, and phosphor 
bronze—are available to meet 


case diverts the force of a burst 
in a backward direction, away 
from the operator. The force 
escapes by deforming, though 
not detaching, the back cover 
plate. Helicoid Gages are also 
available in phenol, acaloy 
flanged, acaloy flangeless, pol- 
ished flangeless, round flush, 


Appointment of Paul Winsor Il 
as associate director of engineering 
of Auerbach Electronics Corp. has 
been announced by Isaac L. Auer- 
bach, president. Winsor was for- 
merly staff technical consultant with 
the Burroughs Corp. Research Cen- 





polished flush ring, and square | ter where he contributed heavily to 
wos} flush cases. the design of the solid-state Atlas 
~ guidance computer. 


applications ranging from tap 
water to almost any acid. 


WRITE for details QO Ask for Catalog DH-65 


HELICOID GAGES 


Helicoid Gage Division « American Chain & Cable Company, Inc. says the move is aimed at increased 
929-C Connecticut Ave., Bridgeport 2, Conn. , engineering activity on the commer- 
CIRCLE NO. 189 ON PAGE 217 | cial product line. 


trial Division will have as chief en- 
gineer James G. Tabler, former sen- 
ior staff engineer with the associate 
director of engineering. Division 
| general manager Donald E. Root 


| Cubic Corporation’s new Indus- 
} 
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Dr. Howard R. Hegbar, manager 
of the Avionics and Electronics 
Engineering Division at Goodyear 
Aircraft Corp., has been appointed 
to serve on the National Aeronau- 
tics and Space Administration’s Re- 
search Advisory Committee on con- 
trol, guidance and navigation. As a 
member of the committee, Dr. Heg- 
bar will assist NASA in the formu- 
lation of national programs in aero- 
nautical and space research. Asso- 
ciated with Goodyear since 1946, Dr. 
Hegbar has supervised the engineer- 
ing of missile guidance systems, 
2lectronic computers, flight trainers, 
radar and associated developments. 


Charles F. Kezer has been ap- 
pointed program director for digital 
tape transport devices by the defense 
products division, Fairchild Camera 
and Instrument Corporation. Prior 
to joining Fairchild, Kezer had been 
engineering consultant and project 
engineer for Digitronics, Inc., where 
he was in charge of magnetic tape 
transports and perforated tape read- 
ers. 


Announcement of the election of 
Frederick E. Hines, former vice-pres- 
ident — finance, Douglas Aircraft 
Company, to the board of direc- 
tors of the Electronic Engineering 
Company of California, was made 
recently by Burgess Dempster, pres- 
ident of the electronic research and 
development firm. 


Major promotions in the engineer- 
ing departments of the Garrett Cor- 
poration’s AiResearch divisions in 
Los Angeles, James V. Crawford 
has been named chief engineer and 
Norman M. Brown, assistant chief 
engineer. In Phoenix, Dr. Helmut 
Schelp has been appointed chief en- 
gineer and Carl Paul assistant chief 
engineer. C. F. Blanding was named 
engineering manager for AiResearch 
in Phoenix. 


Election of John D. Weber to vice- 
president of the Swartwout Company 
has been announced. Weber is man- 
ager of marketing and manufactur- 
ing for the firm’s AutroniC Control 
Division. 


Joining Arnoux Corp. as assistant 
to the president, R.W. Hodgson, is 
Dr. Kenneth R. Eldredge. He will 
concentrate on engineering research 
and development philosophy and 
technical engineering manufacturing 
problems. Dr. Eldridge was pre- 
viously assistant director in engin- 
neering at the Stanford Research 
Institute. 
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digital offers all the advantages 


of the 





Full selection of transistorized logic packages 
Complete freedom and flexibility of application 
¢ Time-saving ease of assembly and reassembly 
e Speeds up to 5 megacycles per second 

e Economy in slow-speed applications 









~——" 

fs. DIGITAL 

rong TEST EQUIPMENT 
Packaged in convenient building block form, 
DEC Test Equipment units can be assembled 
quickly and easily by means of banana-jack 
patch cord interconnections to form custom 


digital test instruments such as signal gener- 
ators, counters, pattern generators, etc. 













SYSTEM 
BUILDING BLOCKS 


Featuring saturated circuits with wide operating 
margins, DEC System plug-in units provide the 
designer complete flexibility in formulating the 
logic for permanent or semi-permanent digital 
systems. 


Write or call for complete technical information. 


EQUIPMENT 
CORPORATION 


MAYNARD, MASSACHUSETTS 
TWINOCAKS 7-8822 0 TWX 816 





WEST COAST FIELD OFFICE + 690 NORTH SEPULVEDA BOULEVARD - EL SEGUNDO, CALIFORNIA + EAstcate 25707 
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Typical installation of Bristol Metagraphic receivers. This modern instru- 
ment installation is part of main control panel at Celanese Corporation 


of America’s new Celanese acetate film plant at Belvidere, New Jersey. 
Panel designed and built by Panellit Inc., Skokie, |.Jinois. 


...and behind every panel, precision 





Metagraphic Recording Receiver... 
plugs and unplugs in 5 seconds. 
More than 36 pneumatic models, 
many electronic Dynamaster* po- 
tentiometer and bridge instruments 
— all with easy-to-read, human- 
engineered scales and charts. 
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Metagraphic Indicating Receiver... 
feature 9 inches of effective scale 
length, complete 10-second inter- 
changeability with recorder of same 
type. Functionally colored pointers, 
plus long scale length makes dis- 
tant reading easy. 


Metagraphic Pneumatic Transmit- 
ters measure temperature, pres- 
sure, vacuum, absolute pressure, 
differential pressure, flow, liquid 
level or mechanical motion. Trans- 
mit on universal 3-15 psi pneu- 
matic signal. 


Poi a: 


Pneumatic Control Stations allow 
utmost in operating flexibility. Four- 
position station (top) for computer- 
controlled refineries and chemical 
plants. Six-position station (bottom) 
for bumpless transfer in cascade 
systems. Many others available. 
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regardless of the nature of your 

measurement or control problem, 
Bristol has matching 

miniature instruments for it 


© Pneumatic transmission and control *¢ Electronic potentiometers and bridges * instruments for process computer 
systems °¢ Electronic measurement— pneumatic transmission * Telemetering instruments * Recording gauges 


Now, for the first time, you can get matching instruments for 
graphic panels, consoles, or other set-ups for all your process 
requirements — including electronic, pneumatic, telemetering, 
and gauge measurements. Bristol miniature instruments all 
have 5” x 544” panel dimensions, fit 4 9/16” square cutout, 
and harmonize perfectly with each other. 

Pneumatic Transmission. Bristol Pneumatic Meta- 
graphic receivers operate on a universal 3-15 psi signal. They 
indicate or record pressure, differential pressure, absolute pres- 
sure, liquid level, flow, temperature, mechanical motion and many 
other variables. Indicators and recorders interchange on a full 
plug-in basis. There are 36 receivers, 38 controllers, and 
widest variety of transmitters in the industry to choose from. 
Process Computer Control Instrumentation. Now avail- 
able: two entirely new Metagraphic control stations, for use 
with process control computer systems. 

Dynamaster* Electronic Potentiometers and Bridges, 
using same time-proven principles as full-size instruments, 
can provide measurements from such electrical sensing ele- 


ments as thermocouples, strain gauges, pH electrodes, photo- 
clectric cells, etc. Same high accuracy and reliability as full- 
size Dynamaster instruments. 

Electronic Measurement — Pneumatic Transmission. 
The Miniature Dynamaster Electronic Potentiometer and 
Bridge Instruments, described above, are now available as 
pneumatic transmitters—3-15 psi signal. They will make any 
measurement that can be transduced to an electrical quan- 
tity and transmit that measurement pneumatically for 
Metagraphic recording, indicating, and automatic control. 
Telemetering. Metameter* telemeter receivers, in 5” x 5%” 
case, can receive the same measurements from remote loca- 
tions as their full-size counterparts. Can be installed miles 
from transmitter center. 

Standard Pressure Gauges... now also offered in minia- 
ture-case, plug-in and non-plug-in types. Ranges from 0-3 
through 0-100 psi. 

For complete data, write The Bristol Company, 129 Bristol 
Road, Waterbury 20, Conn. 6.50 
*7.M. Reg. U.S. Pat. Of. 


BRISTOL measurement and control 





Series 663 Electronic Dynamaster 
potentiometer. Motor can drive al- 
most any auxiliary devices — re- 
transmitting slidewires, alarm con- 
tacts, analog-to-digital encoders. 


Metagraphic Pneumatic Controllers 
can plug in on receiver case, as 
shown here, or directly at controlled 
process. Proved force-balance oper- 
ating principle requires almost no 

ing parts, nothing to wear out. 





Available for electronic e 
ment—pneumatic transmission. 


38 different models. 


TRAIL-BLAZERS IN PROCESS AUTOMATION 
AUTOMATIC CONTROLLING, RECORDING ay 





“Come in and see us at Booths 420-428 at the ISA Show”’ 
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> INDUSTRY NOTES 





New electronic microfilm printer at the Social Security Administration's Bureau of Old 
Age and Survivors Insurance headquarters speeds updating of earnings records of the 
130 million people to whom social security cards have been issued. The machine does 
the job six times faster than was possible previously—it can print at a rate of more than 
3000 lines—each containing 120 characters—a minute. It is estimated that the printer 


will save $200,000 a year. 





A Successor to J.E.B. Stuart 


Robert E. Lee called the dashing, 
gallant J.E.B. Stuart his “eyes.” 
Stuart’s fabled cavalry made daring 
forays behind enemy lines, report- 
ing back to Lee with incredible 
speed. When Stuart was functioning 
properly in his role of scout, he was 
magnificent. Unfortunately, Stuart 
was inclined, in the Army parlance 
of today, to goof off. He made a leis- 
urely progress through Pennsyl- 
vania, scared the daylights out of 
the natives — and probably was one 
of the chief causes of Lee’s losing 
the Battle of Gettysburg. 


Combat commanders in the nu- 
clear age cannot afford to depend 
on such erratic behavior. Hence, the 
development of FIELDATA. 

This electronic “brain” is more 
staid, sober, dependable, accurate 
and efficient than Stuart or any 
other human scout could hope to be. 
FIELDATA is the first major step 
in the Army’s program to develop 
a tactical Automatic Data Processing 
System (ADPS) to meet the military 
speed-up essential to Atomic Age 
survival. It is a family of five com- 
puters and supporting equipment, 
all van-mounted and air-transport- 
able, forming a system capable of 
automatic storage, retrieval, proc- 
essing, transmission, and display of 
large volumes of data in the field. 
It will be applied to a variety of 
Army operations, but its most spec- 
tacular function will be to furnish 
a battle commander with timely, ac- 
curate data on friendly as well as 
enemy capabilities to help him make 
all-important command decisions 
better and more rapidly. 

To perform their missions, the 
calculators will deal with huge ag- 
gregates of facts concerning com- 
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bat computation, support and con- 
trol; elements for estimating any 
military situations; and a selection 
of alternate tactical plans. 

The calculations will be presented 
to the combat commander, who will 
combine the data with his military 
experience and judgment to make 
the final command decision. FIELD- 
ATA will then help to develop de- 
tailed information essential to car- 
rying out the plan. 

The rapidity and effectiveness of 
FIELDATA is proved by two exam- 
ples: 

Under ordinary conditions, it takes 
some two to three days to collate 
data, and prepare march tables and 
documents to move a division. Us- 
ing ADP, a division will move out 
within just four hours of the initial 
order. In the case of target analysis, 
the system will take only five sec- 
onds to advise which guns to fire, 
the gun-target range, the elevation 
and the fuze setting. It will also 
print out “DO NOT FIRE!” if the 
shells might endanger friendly em- 
placements. 

Work on ADP is being done at the 
Army’s Electronic Warfare Center 
at Fort Huachuca, Arizona and at 
electronic plants which are building 
the computers. 

Among the firms participating in 
the FIELDATA program are Ampex 
Corp., Thompson-Ramo-Wooldridge, 
Sylvania, Philco, Anderson-Nichols, 
Aeronutronics, Autonetics, Bendix, 
Collins, Smith-Corona, Broadview 
Research, Burroughs, Control In- 
struments and IBM. Coordination of 
the program is handled by Capt. 
William Luebbert, Communications 
Dept., Ft. Monmouth, N.J. 

(Prepared from an article in the 
May-June ’59 Ampex “Readout.”) 


Flowmeter Measures 
Directly in Pounds 


A practical industrial flowmeter 
that measures liquid and gas flow 
directly in pounds will be unveiled 
at ISA’s 14th Annual Instrument- 
Automation Conference and Exhibit. 

When General Electric takes the 
wraps off the new device at Chi- 
cago’s International Amphitheater 
the week of September 21, it will 
climax a five year research and de- 


‘ velopment program aimed at design- 


ing a simple, low maintenance in- 
strument for measuring the weight 
of flowing fluids with high accu- 
racy over wide ranges of flow rate, 
pressure, temperature and density. 


What It Will Meter 

A joint effort of GE’s Instrument 
Department and Black, Sivalls and 
Bryson, it will meter many indus- 
trial fluids including naphtha, gas- 
oline and other hydrocarbon liquids, 
refinery and natural gas, oxygen 
and nitrogen, and liquefied hydro- 
carbon gases such as butane and 
propane. BS&B, who cooperated 
in the development of the meter and 
handled its proving out for meas- 
urement of natural gas, will market 
it in the natural gas industry. 

The flowmeter is compatible with 
conventional instruments, since it 
emits a series of electrical impulses, 
each representing a given weight of 
fluid. This signal can be used to op- 
erate auxiliary equipment such as 
remote counters, printers and total- 
izers. 


Other Applications 

GE will continue work to adapt 
the basic flowmeter to measurement 
of other liquids and gases, includ- 
ing light gases such as hydrogen and 
helium, as well as high-temperature, 
corrosive and cryogenic fluids — 
steam, acids and liquid oxygen, for 
example. 

The meter has a flow rate of up 
to 40,000 lbs/hr for industrial gases 
and up to 240,000 lbs/hr for indus- 
trial liquids. The operating-pressure 
rating is up to 1500 psig and the 
fluid temperature range is ~ to 
165°F. 


Novel Totalizer 

Several basic contributions to flow- 
meter technology are incorporated in 
the instrument. One is a small gyro- 
scope which directly and automatic- 
ally totalizes flow in a novel manner. 
The flow-rate sensor, consisting of a 
constant-speed impeller and a sta- 
tionary turbine arranged for axial 
flow, is common to flowmeters de- 
veloped for measuring aircraft fuel 
consumption. The impeller gives a 
twist to the fluid stream and the 

(Please turn to page 238) 
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—fAliiIGURTON 
ALUMINUM CASES 


FOR INDUSTRIAL AND MILITARY USE 
PRECISION-MADE TO SPECIFICATION 





MILITARY CASES 


(per Joint Military Specifications) for Air Force, Navy, 
Army and other military branches’ applications. Halliburton 
Series 120H. 

Water-air tight, shockproof. Available in all sizes. Reusable 
storage, shipping and carrying cases for Aerial Cameras, Aero- 
logical Equipment, Electronic Controls, Radio Devices, Navi- 
gation Instruments, etc. Requires no special packaging or 
crating. 


INDUSTRIAL 

and 
MILITARY 
CARRYING CASES 






Weather tight—lightweight. 
Available in various sizes, 
complete or without interior 
details to your specifica- 
tions. Series 100X. 
Applicable for enclosure 
of Electronic Controls, 
Radio Devices, Cameras and 
Equipment, Aerological 
Equipment, Navigation 
Instruments, Medical 
Apparatus, etc. 










For further 
information write to 


HALLIBURTON, Dept. MAE, 


INC. 
4724 South Boyle Avenue, Los Angeles 58, California 
Telephone: LUdlow 8-3181 
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2. Simple 
ROBOT set- 
B up with 30 ft. 
1. Fully Automatic ROBOT » back woe 
35mm Camera with built-in spring boos- 


: » ter motor — 
— = exposures without for extended 
a off-hand 
AUTOMATIC 

wo operctions. 





ROBOT 


GEARED FOR AUTOMATIC PHOTOGRAPHY! 


Engineered to meet the highest 
industrial standard, ROBOT’s pre- 
cision recording equipment sets 
it apart from all other cameras. 
Here’s a 35mm camera, geared 
for fully AUTOMATIC photography, 
that forms the nucleus of a com- 
lete Electro-Automatic Photo- 
ecording System. 
Whether your work calls for the 
AUTOMATIC camera alone (1), the 
simple set-up (2), or the com- 
plete system (3), you'll find the 
RoBoT “construction-unit” prin- 
ciple unchanged: ONE BASIC AUTO- 
MATIC camera that can be sup- 
plemented by additional RoBOoT 
accessories to meet any specific 
photo-recording requirements. 





3. Complete ROBOT Electro-Automotic 
Photo-Recording System, includes 
ROBOT-KUL! comera support, remote 
release, 200 ft. back, electric booster 
motor, transformer and timer—for 
AUTOMATIC photo-recording .. up to 
3200 exposures! 


RATIONALLY, 


karl heitz 


ROBOT REGISTERS RAPIDLY, REPEATEDLY! 


FROM $229.00 





See your franchised ROBOT decler or 
write for free illustrated brochure |SR-9 


480 LEXINGTON AVE., NEW YORK 17 © YUkon 6-492/ 
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ENGINEERS 


for Process Control 
and 

Development of 
Instrumentation 





Interesting and challenging work in research and de- 
velopment available at the Connecticut Aircraft Nuclear 
Engine Laboratory of Pratt & Whitney Aircraft. Present 
programs involve the design and application of Instru- 
mentation for high-temperature process control and data 
acquisition. The work also includes the development of 
special sensors. Experience in process control and test 
facility instrumentation desirable. 

Engineers attending the ISA Convention are invited to 
call our representatives at RAndo!ph 6-9637 in Chicago 
September 21, 22 or 23 


contact our representatives in Chicago 


If you are unable to 
please send 
resume to 
MR. L. T. SHIEMBOB 
Employment Supervisor, Office 19 


PRATT & WHITNEY AIRCRAFT 
DIVISION OF UNITED AIRCRAFT CORPORATION 


CANEL 
Middletown, Connecticut 
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PRECISION 


ELECTRONIC 


ADJUSTABLE-SPEED : 
DRIVES | 


O SPEED RANGE infinitely adjust- 
able from less than 36 rpm to 
more than 3600 rpm while de- 
livering full rated torque. Con- 
tinvous duty rating at all speeds. 


O REGULATION Both line and load 


z 





— 




















A SEIT 9 see tae 


regulation is better than % of 
; 1% of’ rated speed. 
| © HORSEPOWER Various models 


from % hp down to 1/200 hp. 
Motors of % hp and larger are 
totally enclosed. 


© REMOTE CONTROL A_ 10-turn 
potentiometer provides precise ad- 
justment ot any convenient loca- 
tion. 

O GEARED MOTORS Motors are 
available with integral gear re- 
ducers. 

O BRAKING-REVERSING 
trolled braking and 
models available. 


O MAINTENANCE Fully encapsulated 
construction results in long service 
life. Plug-in construction requires - 
only a screwdriver for servicing. 


© OTHER MODELS Servo-Tek man- 

ufactures drives with silicon recti-: | 
fiers and adjustable avtotrans- 
formers, as well as other thyratron = | 
drives with less exacting specifica- 
tions. Write for information in- | 
cluding details of your proposed 
use. 


IMMEDIATE DELIVERY 


Relay-con- 
reversing ~ 








PRODUCTS CO. 


tm COePFORET#HO 





1086 Goffle Road, Hawthorne, N. J 


rern Office 
14736 Arminta Street, Van Nuys, Cal 
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(Continued from page 236) 


fixed turbine straightens the stream. 
The amount of torque exerted on 
the turbine when removing the 
twist is proportional to the mass 
rate of flow. The gyro integrates 
this torque with respect to time, and 
the output is continuously summed 
up on a cyclometer dial in pounds. 

A marked advantage of this sens- 
ing and integrating system is its 
ability to operate from an unregu- 
lated power supply without any 
measureable effect on meter accu- 
racy. 

First production units of the flow- 
meter are expected to be available 
early in 1960. The flowmeter will 
be exhibited at General Electric’s 
Booth 415 at the International Am- 
phitheater. 

CIRCLE NO. 502 ON PAGE 217 


Water Monitor 


A super-se sitive new monitoring 
system designed to keep constant 
check on traces of radioactivity in 
water supply systems has been de- 
veloped by Victoreen Instrument 
Company. Two units have already 
been delivered to Philadelphia, 
where they will be connected into 
the city water supply. 

Normally there are harmless 
amounts of radioactivity in water. 
The device will keep an accurate 
record of these minor quantities and 
immediately detect significant in- 
creases. 

CIRCLE NO. 503 ON PAGE 217 





SWAMI sees all—a miniature radar-like 
device detects and measures movements 
up to thousands of feet away. Named the 


Standing Wave Area Motion Indicator 
(SWAMI), the device is small enough to 


fit into an attache case and is virtually ~ 


impossible to confound with countermeas- 
ures. Its inventor is Louis B. Mulvey 
(right) who recently sold rights to SWA- 
MI to Singer Military Products Division, 
for whom he is a consultant. Mulvey 
points out the functions of SWAMI to 
Robert W. Hewey (left), Singer-Bridge- 
port works manager. 
CIRCLE NO. 504 ON PAGE 217 
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High-Speed 


OPTICS 


For Image Amplifiers— 
Speeds Equal to F/0.5 


® Designed for use with RCA— 
Phillips —- Bendix — Friez — 
— Westinghouse and cascading 
image amplifiers. One to one sys- 
tems of extreme speed — short 
focal length. 


® New Optical Systems available 
for prompt delivery from stock. 
State full data for quotation. Ideal 
for X-Ray — Radiation research 
and astronomic telescopes. 


@ Other optics, photo and re- 








cording equip- 
ment available 
from world's lar- 
gest "LENS 
BANK" — Write 
for Encyclopedia 
Catalog ISA 959 





“T'l) 4a ey 


321 S. Wabash Chicago 4, Iilinois 
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“STANDCO” 
VIBRATING REED 
FREQUENCY METERS 





HERMETICALLY SEALED 


and Ruggedized 
3%” and 2%” Sizes 
Meeting all MIL Specs 


Normal Frequencies 
25, 50, 60 or 400 Cycles 
Special Ranges 
from 15-1500 cycles 
ALSO IN OTHER TYPES 
PANEL MOUNTING: 312” Flush Bake- 
lite. 
SWITCHBOARD MOUNTING: 71%” 
round surface, or 4/2” square semi-flush 
cases. 
PORTABLES: In large or small cases. 
Booth #330 ISA Chicago 


HERMAN H.STICHT CO.,INC. 
NEW YORK 7, N. Y. 


27 PARK PLACE, 
CIRCLE NO. 182 ON PACE 217 
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Ke MUIRHEAD 


FOR LABORATORY AND INDUSTRY 
a complete range of WESTON CELLS 


Muirhead Standard and Industrial Reference Cells are manufactured 
from laboratory refined chemicals and are characterized by a 
long life and constancy of e.m.f. Several types are small and robust 
and unsaturated types possess an extremely low temperature 
coefficient of e.m.f. Cells can be supplied mounted or unmounted. 
In all types the positive limb contains mercury and mercurous 
sulphate, and the negative limb a cadmium and mercury amalgam— 
, the electrolyte being either a saturated or unsaturated solution 
ee ) of acid cadmium sulphate according to type. 
ae . Write for literature. 










MUIRHEAD TECHNIQUE 
A technical journal edited and published quarterly by 
Muirhead & Co, Limited. Free on request. 

In addition to articles by our own engineers, giving news 
about the latest designs, developments and applications of 
Muirhead products, there are also many articles by 
engineers outside the company, describing specialized 
projects in which Muirhead equipment plays its part. 














MUIRHEAD INSTRUMENTS INC. - 441 LEXINGTON AVE - NEW YORK I7-N.Y.- U.S.A 


MUIRHEAD INSTRUMENTS LIMITED STRATFORD ONTARIO CANADA 
MUIRHEAD & CO. LIMITED BECKENHAM KENT ENGLAND 
CIRCLE NO. 181 ON PAGE 217 





THE GEOTECHNICAL CORPORATION 


3401 Shiloh Road Garland, Texas. 
SEE the Geotech 


AUTOMATIC CHART READER 


at the ISA SHOW 


CHICAGO, 21-25 SEPTEMBER 
Check at Texas Instruments Booth No. 275 








Eliminates time-consuming manual or semi-automatic data- 
reduction. 


Accuracy up to 0.1% full-scale. 


Basic Scanner optically scans strip-charts, films, or circular 
charts automatically. 


Conversion Unit produces analog or digital output proportional 
to trace ordinate. 


Optional Computing Units available to perform operations on 
output such as scale-change, integration, multiplication, com- 
parison, addition, etc. 
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SERVO-TEK SPEED 
_ INDICATING SYSTEM 


A truly versatile “package” 
i provides accurate speed indi- 
} cation for almost anything that 
i moves. Nearly every industrial 
process or machine can benefit 
by the economy and safety of 
continuous speed indication. 


FEATURES 

| © SELF-POWERED No batteries or 
f external power required. 

| © LOW VOLTAGE Connecting cable 
} 


é can be as long os 500 ft. for 
-. © PERMANENTLY LUBRICATED BALL 
BEARINGS Sealed against foreign 
particles and harmful vapors. 
© EASILY READ 4,” INDICATOR 
Damped to withstand vibration 
and shock. 


O STANDARD RANGES 0 to 100, 
500, 1000, 2000, 3000, 4000, 

6000, 8000, 10,000 and 12,000 

' RPM. These speeds can also be 
provided to read "Percent of Full 
Speed" or ‘‘Percent of Capacity.” 


187 includes generator, indi- 
dicator (specify range), 
mounting base, coupling, and 15 ft. 

of electric! cable. Delivery from stock. 

discounts. 








oe oe to 


PRODUCTS CO 


smc oeroretes 
‘eal fé 
Re}-t-MCioL Adi  delele Malek Aisles 


nminta Street. Van 
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Wide controller model range. The USG Pilot-Positioner is available with most 
controller models in the USG Pilot line. These include pressure measurement 
from 30 in. Hg vacuum to 10,000 psi (applicable to liquid level as well), and 
temperature measurement from —350F to 1000F. Also, proportional band, 
adjustable for 0 to 75%, or adjustable differential gap (for fast-stroking valve). 


Unit measures a compact 8% in. square. 





La 
Eliminates second unit! Valve-mounted close 
to the process, the USG_ Pilot-Positioner 
minimizes transmission lags, provides higher 
precision and speed in valve action. Need 
for separate valve positioner is eliminated, 
cutting initial cost of two controls and sav- 
ing on instelletion and maintenance. Unit 
fits any standard diaphragm motor valve. 
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AT THE I1.S.A. SHOW 





(BOOTHS 546 and 647) 








1O/N JOUTNA! 





NEW! usG CONTROLLER AND 
VALVE POSITIONER COMBINED! 


. . - in low-cost, valve-mounted 
U.S. Gauge Pilot-Positioner 


First practical combination of an indicating pneu- 
matic controller and a valve positioner. One 
compact unit for temperature or pressure control 
and quick, accurate valve positioning. Check de- 
tails here. Then see the Pilot-Positioner in opera- 
tion at the Show. 








REMOTE 
INDICATOR OR 7} 


RECORDER —“"1.,-! 





uUSG ' 
PRESSURE pawwwecccececeso oe 
TRANSMITTER ; and 
“PILOT 
POSITIONER® 
AIR PROCESS air 
PRESSURE OR 
PRESSURE “4 = VACUUM 
SOURCE 


The unit can have its measuring element di- 
rectly connected to the process. Or, as shown 
in diagram, it can be a pneumatic receiver for 
use with all makes of pneumatic transmitters. 
This permits additional indicating or record- 
ing at a remote panel board, as well as indica- 
tion of the variable at the valve. 























New non-bleed relay. Faster, more accurate 
and positive positioning action is assured 
with a new USG-designed, high capacity 
non-bleed relay. A control by-pass panel 
with manual-automatic-service positions is 
offered as an option, mounting underneath 
the instrument case. Another option permits 
remote pneumatic set point adjustment. 





Mechanical feedback; one air supply. The new 
Pilot-Positioner employs mechanical feedback 
through a lever system. Controller's pneu- 
matic components are used to amplify air 
pressure. Only one air supply required and 
pressure can be as high as 65 psi. Adjustable 
for valve stem travels from % in. to 4 in. 
Valves can be air-to-open or air-to-close. 
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additions to the USG line! 


NEW! 100% FUNCTIONAL EXTERIOR DE- 
SIGN OF U.S. GAUGE 12-INCH RECORDER 


. -. with recessed case bottom and 
largest chart opening in the industry 



















Now, the time-proved, field-proved United States Gauge 12-inch 

pressure and temperature recorder with completely new, trim, 

practical exterior design . . . including many important features 
found only on higher priced instruments. Now, outside and in 

. .. the USG Recorder offers still more quality, performance and 

advantages at a money-saving price. 





prevents recording errors due to 
stress on case. 


Modern design. Enhances modern 
equipment. Stainless steel escutch- 
eon can be embossed with equip- 
ment manufacturer’s name. 


Recessed back. Connections can en- 
ter case vertically or horizontally 
without special mounting. 





Largest chart opening in the industry. 
11%-in. diameter for better visibil- 
ity of chart. Shatterproof glass or 
blind door optional. Fluorescent lighting optional. Ends 
over-heating of case. Improved 
door skirt increases light on chart. 


Dust ledge. Top and bottom. Pro- 
tects door from dust, moisture. 





Removable door. New hinge pins 
permit easy removal of door for 
access to instrument. 


Light weight. Cast aluminum case. 
Steel back plate provides rigid ref- 
erence surface for components, 


Ball pivoted pen movements. Exclu- 
sive. For 1, 2, 3 or 4 pens. 











eu 








New Temperature - Compensated 
Gauges. High accuracy gauges 
maintaining calibration in the 
order of + 0.25 to 0.75 per cent 
of range, over temperature ex- 
tremes as wide as —40 to + 125F. 


New All Stainless Steel Gauges. 
A.S.A. Grade B drawn case 
gauges with type 316 stainless 
steel Bourdon tube, movement, 
socket (welded), case and ring. 
Ranges up to 5000 psi. 


New Pulsation Dampener Line. 
Access at side of unit to adjust- 
able restriction in passage. No 
need to unscrew the gauge to 
fill top chamber with oil, or per- 
form routine maintenance. 


New Chemical Attachment Line. 
For protection against corrosive 
fluids. Resembles pulsation damp- 
ener in arrangement of adjust- 
able restriction. If required, can 
perform damping function also. 


ALSO NEW AT THE SHOW 
Extensions to Pneumatic Receiver Line 
Sensitive Pressure Switch 


Gauge with External Zero Setting 
Gauges with Stainless Steel Diaphragms 
Portable Field Test Gauge 







Find Your 
Neorest Distributor 
in The 
‘Yellow Pages’ 


2 = 
st 


UNITED STATES GAUGE 


Division of American Machine & Metals, Inc., Sellersville, Penna. 
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Expanding the Frontiers 
of Space Technology in 


INSTRUMENTATION 


@ Instrumentation at Lockheed Missiles 
and Space Division covers a wide range of 
activities from fundamental research to 
advanced measuring techniques directly 
applicable to operating missile and space 
projects. 

Some recent examples of Lockheed’s 
work in this field include: measurements of 
the electrical, mechanical and thermal 
characteristics of certain semiconductors 
such as titanium dioxide and lead telluride; 
investigation of means for direct measure- 
ments of structural relaxation in diphenyl 
metachloride in the frequency range from 
10 to 10,000 cps; laboratory and field tests 
on new ceramic pyroelectric transducers for 
direct measurement of heat absorption rate; 
and the investigation of the response of 
dynamic pressure gauges and microphones 
to transient heating. 

Other current efforts include the design 
of a low-input-impedance amplifier for use 
with piezoelectric vibration pick-ups; devel- 
opment of a compact, multiple-filter circuit 
for in-flight analysis of vibration data: and 
development of simple hand-held devices 
for preflight field calibration of accelerom- 
eters and pressure gauges. 


ENGINEERS and SCIENTISTS 


Lockheed Missile and Space Division pro- 
grams reach far into the future and deal with 
unknown environments. Exciting opportun- 
ities exist for engineers and scientists to 
contribute to the solution of new problems 
in these fields. If you are experienced in one 
or more of the above areas, or have back- 
ground in related work, we invite you to 
share in the future of a company that has 
an outstanding record of achievement and 
to make an important individual contribu- 
tion to your nation’s progress in space tech- 
nology. Write: Research and Development 
Staff, Dept. I-24, 962 W. El Camino Real, 
Sunnyvale, California. U.S. citizenship 
required. 


Lochheed 


MISSILES AND SPACE 
DIVISION 
Systems Manager for Navy POLARIS FBM, 
DISCOVERER, SENTRY and MIDAS; 
Army KINGFISHER, Air Force Q-5 and X-7 


SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ, 
SANTA MARIA, CALIFORNIA © CAPE CANAVERAL, FLORIDA 
ALAMOGORDO, NEW MEXICO * HAWAII 








NATIONAL BUREAU OF STANDARDS 


U. S. Department of Commerce 


INSTRUMENTATION RESEARCH: Career 
Civil Service openings in Basic Instrumenta- 
tion Office for Physicists and Engineers with 
good theoretical background for advanced 
fundamental research in _ instrumentation. 
Opportunity for advanced educ’ .n; freedom 
to publish in rapidly deve! ping field; wide 


choice of assignments. Salaries to $10,130. 


Write to W. A. Wildhack 
Chief, Office of Basic Instrumentation 
National Bureau of Standards 


Washington 25, D. C. 

















ELECTRONIC ENGINEERS & 
PHYSICISTS 


Our engineering departmeut is made up of a staff of 
53, including 20 engineers and physicists and 33 sup- 
porting draftsmen, technicians and clerical personnel. 
Our growth plans call for a total of 85 to 90 in six 
months, and at least 125 in one year, including 50 
engineers and scientists. 
The engineering department is divided into a basic 
research group and a development engineering group. 
Research projects now in progress include: 
(A) A basic study into the fundamentals of energy 
transfer. 
(B) A basic analysis into the theory of automatic 
documention storage and retrieval. 


Engineering projects now include development of: 
(A) Automatic poeowapemetess instrumentation 
equipment for the fields of highway engineer- 
ing and cartography. 
(B) Automatic graphic display equipment. 
(C) Position indicating general measuring instru- 
ments. 
(D) Automatic high precision film reading equip- 
ment. 
(E) Digital recorders and playback units utilizing 
a radically new media and recording technique. 
Interested senior or intermediate engineers and physi- 
cists with a background in servomechenisms, digital 
computer circuits or transistor circuit design should 
contact: 


MR. JOHN M. HAYNES 
BENSON - LEHNER CORP. 


1860 Franklin Street Santa Monica, Calif. 
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“Servo /riter’” Bows 
At Chicago Show 





A completely new servo-type in- 
dustrial recorder, the “servo/riter,” 
will be introduced by Texas Instru- 
ments at ISA’s Instrument-Automa- 
tion Conference and Exhibit at Chi- 
eago’s International Amphitheater, 
September 21-25. 


The new, portable instruments in 
wide and narrow chart, single and 
dual channel models, feature high 
sensitivity, fast response time and 
superior interference rejection ca- 
pabilities. “Servo/riter’” recorders 
will augment TI’s standard line of 
galvanometer-actuated “recti/riter” 
recorders now widely used by in- 
dustry. 


Developed and manufactured by 
TI’s GeoSciences and Instrumenta- 
tion Division, the new “servo/riter” 
has a span step response time of 
less than 0.5 seconds on a 4.5 inch 
chart. The instrument has a power 
sensitivity of better than 10°” watts 
with off-balance input resistance of 
4 megohms and a standard electrical 
span of 2.5 millivolt d-c. 


Good filtering and careful design 
provide a high order of rejection 
to common-mode d-c and all types 
of 60 cps interference. A completely 
closed guard shield around the re- 
corder circuit permits the recording 
of full-accuracy measurements at 
hundreds of volts above ground. 


All models incorporate the TI 
“recti/riter” 10-speed chart drive 
and a high-capacity, easy-fill, easy- 
prime ink handling system. Special 
controls give complete span zero ad- 
justability with ease and stability. 

Another outstanding feature is the 
ease with which the recorder func- 
tion can be changed with plug-in 
input units. Ten, 5, and 2.5 millivolt 
d-c electrical spans with mercury 
battery reference are standard. The 
design of the instrument easily ac- 
commodates special applications. 

Wide and narrow chart models of 
the new TI “servo/riter” will be dis- 
played at the Texas Instruments ex- 
hibit (Booth 275) at the 1959 ISA 
Instrument-Automation Conference 
and Exhibit in Chicago. 
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No other terminal block — 
sectional or one piece 
gives you all the 
advantages of 





BUCHANAN 
MD pres-SURE-blocks 





NO WASTE CIRCUITS—Reduce material costs and save 
space. Make up exact length blocks required from 20 pre- 
assembled snap-fit contact sections. Merely pull off or add 
groups of sections as needed, — snap on end section to 
complete block. No unused contacts. 


SMALLER INVENTORY — Only 2 different parts make 
any length block. Have complete production flexibility 
without stocking all required louse. Avoid running out 
of any needed items. 


MORE CIRCUITS IN AVAILABLE SPACE — Increase 
capacity of individual contacts and decrease jumpering by 
grouping two or more common wires in tubular contacts 
(any combination equal to 1 #22 thru 1 #8). 20 circuits 
only 914” long, — contacts on 7/16” centers. Also save 
space lost mounting 2 or more blocks in line. 


NO TERMINALS OR LUGS — Eliminate material and 
Jabor costs of lugging by using tubular-screw or tubular- 
clamp contacts which provide secure and highly efficient 
direct-to-wire connections. 


NO HIDDEN CIRCUIT MARKINGS — Minimize circuit 

identification errors with marking areas on top of blocks, 
completely unobscured. Choice of integral painted, slip-in 
vinyl,or pressure sensitive strips. 


QUICKER TO INSTALL, EASIER TO CHANGE — Hand 
assembled. No fixtures or yw miscellaneous hardware _re- 
quired. Use “mounting screws only every 12 contacts, — 
screws need not be removed to add circuits. Easy to re- 
place or add “inside” contact sections, 


LOW INSTALLED COST — Countless users have proven 
that installed costs compare favorably with conventional 
sectional or one piece blocks, — regardless of price. 





Conservative 750-volt rating * Flat Base or Channel Mounting 
Tubular or Strap-Screw Contacts + Fanning Strips available 


ELECTRICAL PRODUCTS CORPORATION 
HILLSIDE, NEW JERSEY 
———— 





Tubular contacts fully approved 
WwW @ 
STOCKED BY LEADING ELECTRICAL WRITE FOR 


DISTRIBUTORS EVERYWHERE 
Seles Representatives in Principe! Cities Seen &-0 
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SK Model 58 Pneumatic 
Transmitter with SK 








PNEUMATIC 
TRANSMITTING 
ROTAMETER 










offers 


“NEVER-BEFORE”’ 
features 


iain ae 








LINEAR 


ARM WITH 
Simplified drawing shows TT FOLLOWER 


how Transmitter and | satnccantr 
| = MAGNET 








Rotameter are coupled 

magnetically. As encap- | 
sulated magnet in float 
extension rod moves ver- 
tically up or down, fol- 
lower magnets in arm 
follow movement. Mag- 
net arm operates bail 
pilot in Transmitter Unit 
which controls air pres- 
sure for accurate trans- 
mission of rates of flow. 


i EXTENSION ROD 


+ TUBE 
~ FLOAT 








TRANSMITTER UNIT 











Safeguard Rotameter. 






Quicn 
DELIVERY 


4 
Pom 510%, 
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Here’s a new design in Pneumatic Transmitters—the Model 58 
by SK’s INSTRUMENT Division. Designed for use with either SK 
Safeguard or Metal Tube Rotameters, these ‘‘position-balance”’ 
type transmitters communicate fluid rates of flow to remote 
located indicators, recorders, controllers, or integrators. Here are 
some of many important advantages offered by the Model 58. 
* Calibration adjustments are simple without cams, special devices. 
* Exclusive magnet design (patent applied for) provides evenly- 
distributed field without drag on metering float. 
¢ Transmitter Unit of pneumatically-coupled section design has 
no mechanical linkages, assures high accuracy. 
* Percent scale suitable for any calibration. Factor tag on dial 
face permits conversion of scale units to flow quantity. 
* Varying supply air pressure (between 20 and 25 psig) will not 
affect accuracy. 
* Large scale and pointer permit easy, accurate reading. 
* Removal of transmitter not required for cleaning main valve 
or pilot orifice. 

Details on this new Transmitter are covered in Bulletin 18N 
which is available on request. 





‘e 
x | For Immediate Delivery, Standard SK Jet Ejectors, Rotameters, 
and Flow Indicators are stocked in Cornwells Heights (Phila.), 





> / Pa., Houston, Texas, and San Francisco, Calif. 





Schutte and Koerlng COMPANY 





INSTRUMENT DIVISION 
2253 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 
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Longstreth Medal 
to David M. Potter 


David M. Potter, inventor of the 
Pottermeter turbine-type flowmeter 
widely used in jet and rocket engine 
development and performance, has 
been awarded the Longstreth Medal 
of the Franklin Institute. 

Mr. Potter, who is president of 
Potter Aeronautical Corporation and 
a member of the Instrument Society 

= of America, will 
be awarded the 
medal at formal 
ceremonies at the 
Franklin _Insti- 
tute in Philadel- 
phia, Wednesday, 
October 21. 

The medal ci- 
tation to Mr. Pot- 
ter reads: “In 
consideration of 
the increased 
sensitivity and 
greater accuracy 
of an improved type of rotary flow- 
meter developed by a unique appli- 
cation of the Venturi principle to 
balance the end thrust to produce a 
free-floating rotation free from the 
drag of end thrust.” 


The Edward Longstreth Medal has 
been awarded since 1890 on an in- 
ternational basis for inventions of 
high order and for particularly mer- 
itorious improvements and develop- 
ments in machines and mechanical 
process. 

Mr. Potter pioneered the applica- 
tion of the turbine-type flowmeter 
to modern technology. The Potter- 
meter, developed in 1936, is consid- 
ered to be the most accurate because 
of its rotor invented by Mr. Potter 
to eliminate the need for thrust 
bearings. Because of its special con- 
struction, the rotor instantaneously 
moves back upstream against the 
impact of the flow, no matter how 
violent, and retains a centrally bal- 
anced position floating between its 
guides, reducing friction and wear 
to a minimum. 

Applications for the Pottermeter 
are rapidly growing beyond the 
aeronautical and astronautical fields 
for which it was designed. It is now 
used in medical research for blood- 
flow measurement, food processing, 
petroleum, petrochemicals, chemical 
research, milk and liquid sugar 
measurement. 

Mr. Potter was born in Union, N. 
J. He studied at the University of 
Munich from 1928 to 1929. He re- 
ceived his B.S. degrees in Aeronaut- 
ical and Medical Engineering in 1931 
from the University of Michigan, 
and followed this with graduate 
work at Rutgers. 

In 1940, he formed the Potter En- 
gineering Company, which later be- 
came the Potter Aeronautical Cor- 
poration. 





David M. Potter 
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The sentinel that never gets relief. .. Day after day after day, for over 4 years this Beckman oxygen analyzer has 


maintained vigil on catalyst regeneration. Located eight stories above The Texas Company refinery at Wilmington, 
California, it has monitored unreacted oxygen, under demanding conditions, with only minimum routine main- 
tenance. Analysis must be continuous, dependable, accurate. % This Beckman instrument is the only oxygen ana- 
lyzer to use a direct paramagnetic measurement exclusively, which brings you these advantages: Dependability... 
under the most rugged conditions. Simplicity...with no auxiliary measurements to complicate analysis, no extra 


components requiring extra maintenance. Accuracy...with sensitivity and specificity to meet the most critical 


process requirements. 4% Whatever your application, if you want detailed specifications on an oxygen analyzer 
that withstands tough environments and gives you continuous, dependable answers, write for Data File 5()-9-08 


Beckma n:/ 
Scientific and Process | Instruments Division 
L / 
/ Beckman Instruments, In 


j e 
2500 Fullerton f Fullertor 


See this and other Beckman products, 
Booth 446, Chicago ISA Show, Sept. 21-25. 


It’s a Fact: A Beckman Infrared Analyzer has successfully controlled heat input to a refining tower for three years, maximiz 
ing ethylene recovery and minimizing methane content by analysis of the bottoms of ademethanizing absorber 
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GREATER RELIABILITY for 


reading of insulation resistance 





INSULATION TESTER 
Model L-5 


e Expanded Scale 
@ Quick response 
e Silent Generator 


@ CORE MAGNETIC SYSTEM 
indicator 


e@ Housed in light metal case 





e@ Optional accessory of leather carry- 
ing case and leads, pictured at right 


THOROUGHLY PROVEN for 


measuring AC-DC current and voltage 


PORTABLE PRECISION 
AC-DC INSTRUMENTS 


Models SPF and MPF 


Rated accuracy 0.5 of 1% 
of full scale 


e Highly legible, clear scale 

e Convenient terminals 

e SPF, AC instruments: PURE 
IRON CUP SHIELD mecha- 
nism 

e MPF, DC instruments: CORE 

MAGNET, SELF-SH/IELD 

mechanism 

Shoulder-bag, leather carry- 

ing case; optional accessory 








V EW) voKocawa ELECTRIC WORKS, Inc 


40 Worth Street - New York 13, N. Y. 











CIRCLE NO. 173 ON PAGE 217 


246 








Instrumentation 
Fellowships Awarded 


Through the generous, far-sighted 
support of six leading instrument 
makers, the Foundation for Instru- 
ment Education and Research — 
“FIER” — recently awarded Fellow- 
ships to engineering students select- 
ed for their outstanding promise in 
instrument engineering. Awards cov- 
er full tuition for a school year, 
$1500 expenses to the student, and 
$1009 to the school. These Fellow- 
ships are made not only to reward 
and encourage deserving students, 
but to recognize, by their selection, 
outstanding college programs in in- 
strument engineering. 





FIER board member John Hrones (right), 
v. p. of Case, here hands a $3,700 check 
to Professor Don Eckman (center) and 
acting Case Institute president Kent 
Smith to support graduate studies under 
Eckman by Norman Acker, 1959-60 Fox- 
boro Fellow in Instrumentation. 





A FIER check for $3500, covering gradu- 
ate studies at Princeton University by 
Robert Luggannini, Honeywell Fellow for 
1959-60, is received by Princeton presi- 
dent R. F. Goheen (center) from FIER 
boardman Judd Volbrecht (left) as FIER 
Director Lloyd Slater looks on. 


FIER inaugurated the Fellowships 
by mailing posters to all schools that 
are members of the American So- 
ciety for Engineering Education. So 
keen was the interest that, by the 
March 31st deadline, 37 applications 
had been received from qualified 
students interested in graduate study 
toward Master’s or Doctor’s degrees 
in fields related te instrumentation. 


(Please turn to page 248) 
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Engineered Dehydration 
in Pneumatic Systems 





Sib ails ara te Seale 2 ng 


Don’t worry about dew point 
That’s a silhouette view of our new 
Hankison REFRIGIFILTER that pro- 
tects pneumatically-operated equip- 
ment from all forms of moisture, oil, 
and contaminants. It’s designed for use 
where cooling water is not available or 
where there’s a great variance in ambi- 
ent temperatures. Delivers a dew point 
of 35°F at pressure. 

In September, ISA showgoers will 
get industry’s first clear look at the 
REFRIGIFILTER. They'll see a com- 
pact “package” combining a condenser, 
filter cartridge, heat exchanger, refrig- 
erating section ind automatic trap. For 
the first time, industry can have, in one 
integrated unit (1) accurate and con- 
tinuous flow and control of coolant, 
plus (2) ultra-efficient filtering and 
dehydration action that removes over 
90% of moisture/oil vapors, and all 
entrained liquids from compressed air 
and gases. 

The remarkable REFRIGIFILTER 
will be demonstrated in Booth 663 at 
the ISA Show, September 21-25. Don’t 
miss it! (If you’re not going to the 
show send in the coupon attached and 
we'll send you full information. ) 
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A well-planned trap 


Looking for a non-clogging trap? Note 
the drawing of the mechanism in 
our Mag-Pneu-Power Trap. Rising con- 
densate pushes against the magnetic- 
ally-held float until it snaps free. Pres- 
sure in the pneumatic system then 
drives the piston, which opens the dis- 
charge valve. Condensate is discharged 
in a split second through the large 2” 
orifice. It’s simple — and trouble-free. 
For the occasional cleaning that’s re- 
quired, just open the blowdown petcock 
in case (not shown). 
Mag-Pneu-Power Traps are used to 
discharge condensates and entrain- 
ments from ali types of compressed air 
and gas lines, and to lend valuable 
assistance to air and gas dehydrating 
equipmert. Stainless steel models are 
available for corrosive applications. 





PLOT 
ACTUATED 







“a” ORIFICE 
PREVENTS 
CLOGGING 


POWER 
OPERATED 
10-200 PSIG 











@ 35° F. dew point at pressure 
®@ Mag-Pneu-Power Trap 
®@ Medicine for missile ill 


Missile thrombosis 

Certain missile guidance systems de- 
pend on maintained cryogenic temper- 
atures to assure sensitivity of infra-red 
detector cells. Temperatures as low as 
—320°F are held by expanding “dry” 
nitrogen from above 1000 psig to one 
atmosphere, regulating it through mi- 
nute orifices. It’s a delicate function— 
if you had what the missile can get 
when oil, moisture, or particles clog 
these orifices, the diagnosis would be 
thrombosis. 





Keeping the tiny orifices clear is a 
big problem; solving it may mean the 
difference between success and failure 
of a missile design. Specially-designed 
Hankison Missile Dryers — through 
which the nitrogen passes — are the 
answer. They are effective to the ad- 
sorption of 200 grains of water, keep 
the nitrogen free of any contaminants 
or entrainments that could clog the all- 
important orifices. 

You may not make missiles, but if 
you've small orifices to safeguard, 
HANKISON can help you. 





ee ee eee ee ee ™~ 
| 
| HANKISON CORPORATION, COLLEGE & PIKE, CANONSBURG, PA. : 
| There’s something here that interests me. Please send me more information about | 
| [) Hankison Refrigifilters | 
| () Mag-Pneu-Power Automatic Traps 
| C) Missile Dryers l 
| NAME TITLE | 
3 COMPANY : 
| streer 
: city ZONE STATE 
| 2 
| —~ | 
an ce cc cs ce me ee ee ee me ee ee ee ee ee ee ee ou! 
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Buy one unit... 


«ee do THREE jobs! 


1. Portable Testing 
2. Bench Comparator Testing 
3. Bench Dead Weight Testing 


Pump svitable for any 
pressure to 10,000 psi. 


Complete fittings to 
service all pressure 
instruments. 


TWIN SEAL Pressure Test 
Unit arranged for portable 
testing. Weight filled with 
oil approximately 11/2 Ibs. 


TWIN SEAL Pressure Test 
Unit arranged for bench 
work with test gage. Pre- 
4 cision p dj 
‘ Mounted on short drip pan. 











TWIN SEAL Pressure Test 
Unit arranged for dead 
weight testing. Eight 
models for dead weight 
testing. Pressure ranges 
2000, 3000, 5000 and 
10,000 psi. Mounted on 
drip pan. 





NEW fully illustrated catalog on TWIN SEAL 
Pressure Test Unit. 


Address Dept. J! 


MANSFIELD & GREEN 


1051 Power Avenue e@ Cleveland 14, Ohio 
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(Continued from page 246) 


Other Fellowships, in addition to 
the two described under the photos, 
are: the Daystrom Fellowship to 
Harry A. Fertik, for study at the 
University of Michigan; the Leeds 
& Northrup Fellowship to Donald 
R. Kerr, for study at Carnegie Tech; 
the Panellit Fellowship to Robt. C. 
Boyer, for study at Purdue; and the 
California Refiners & Contractors 
Fellowship to John E. Cotter, for 
study at the University of California. 


Tomorrow's Motors 


“Today’s Trends — Tomorrow’s 
Motors” will be the theme of the 
Second Annual Instrument Motor 
Symposium sponsored by Holtzer- 
Cabot Division of National Pneu- 
matic Co., in Chicago on Tuesday 
evening, Sept. 22, during the week 
of ISA’s_ Instrument - Automation 
Conference and Exhibit. 

Three major areas will be ex- 
plored: (1) What should motor life 
expectancy be and how can we get 
it? (2) Motor and rate generator 
problems in high response instru- 
ments, (3) What are we doing to 
lick the temperature problem? The 
Symposium will be from 8 p.m. to 
10 p.m. in the Palmer House. 





Exploring the Deep Ocean 


An automatic underwater camera 
designed to probe the waters of the 
deep ocean to a depth of six miles 
has been developed by the scientific 
instrument firm of Edgerton, Ger- 
meshausen & Grier, Inc., of Boston, 
Mass. 

The new camera, housed in a tem- 
pered steel case to withstand pres- 
sures of eight tons per square inch, 
can take up to 500 photographs at 
10 second intervals on 35mm film. 
A built-in data recording compart- 
ment records time and other vital 
information, with each exposure, di- 
rectly on the film. 

Earlier models of the underwater 
camera, designed and developed by 
Dr. Harold E. Edgerton of the Massa- 
chusetts Institute of Technology, 
were used in a National Geographic 
expedition headed by Commander 
Jacques-Yves Cousteau several years 
ago. At that time, the camera suc- 
cessfully photographed the 25,000 
foot deep Romanche Trench, the 
equatorial mid-Atlantic crevasse be- 
tween Africa and South America. 
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Wanted. Meter Production Super- 
visor. Requires experience in meter 
building, methods, and procedures, 
involving the ability to supervise 
and handle women. Excellent oppor- 
tunity with a fast growing meter 
company for person meeting the 
above oualifications. Write Box 2120, 
co ISA Journal. 

















For 


Composite or Refinery Catalog, 


TYPE CN—Chambered 
2”-20”... 125-2500 Ib. ASA 


TYPE CS—Chambered 
24” and larger... 


125-600 Ib. ASA 





TYPE DSB —Deadline 
2”-24”... 125-600 Ib. ASA 


TYPE DPL—Deadline 
2”-24”.. 600-2500 Ib. ASA 


TYPE D-600 — Deadline 
2”-6”... up to 600 Ib. ASA 


SERVING INDUSTRY 
SINCE 1905 


information and distributors, 


ca 


detailed 





Commercial Iron Works 
2424 Porter St. 


Los Angeles 21, California 


FOUNDERS, MACHINISTS, MANUFACTURERS 
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see 


or write: 














MINIATURE 
SCREWS 


CUT THREADS 


NUTS - WASHERS 


Brass — Steel — German Silver 


WHOLESALE 


00—90 
o—80 
1—72 

3/32” to 1” 


DUMONT TWEEZERS 
G. CURTIS 


SPRANG 


607 So. Hill St. 
Los Angeles 14, Calif. 
MAdison 3-1025 


Eastern Representative Wanted 
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Fits All Bi-Metallic Wells 


THERMOMETERS, INC. 


Mfrs. of Industrial Laboratory, 
Recording and Dial Thermometers 


Write for Free Bulletin 
1035 for complete 
description and prices. 2515 Norwood Ave., Cincinnati 12, O. 
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Spray On 
Protection 


Quelcor +418 
Aerosol 


Quelcor #418 is an air 
dry, black, vinyl coating 
which adheres tenaciously 
to practically any clean, 
dry surface. It dries in 
minutes to a tough, dur 
able, plastic film which 





prevents corrosion and Practical, easy to use, economical 


improves appearance in 
one easy _ application. 
Packaged in a convenient 


ELECTRICAL 


@ SUCCESSFULLY USED AS SPRAY ON 
INSULATION 


aerosol container it is a @ CODING OF INSTRUMENTS BY 


versatile tool kit spray 
gun for all maintenance 
personnel. Its exceptional 
dielectric properties make 
it an excellent electrical LJ 
insulator and an impor- 


INSTRUMENT ENGINEERS 


@ ON-THE-JOB TOUCH UP BY PLANT 
MAINTENANCE MEN 


GENERAL MAINTENANCE COATING 
FOR SMALL JOBS 


tant, inexpensive addition @ ALSO AVAILABLE IN COLORS AND BULK 


to every electricians bag 





QUELCOR, INC. 








Front and Broomall Streets . 
TRemont 4-6347 


. . Chester, Pennsylvania 
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ACCURACY 





in modern scientific 


instruments often depends on controlling 


the direction of light without: 


DISTORTION + DIFFRACTION 


DIFFUSION 


Consult the pioneers in evaporated 


metal coatings for: 


® first surface mirrors 
with half-wave protection 


® semi-transparent mirrors 
metallic and non-metallic 


® beam splitters 


® optical filters 


Send for our free booklet. We have experience 
and skill to put at your service in solving your 
individual light problem. 





FILMS CORP. 


New York 
Dept. A 
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Why 3 ISA 
Conference Exhibits 
in 19607? 


Advancing with the _ rapidly- 
changing and fast-growing instru- 
ment industry, ISA has announced 
its plan for three conferences and 
exhibits in 1960—Houston, Feb. 1-4; 
San Francisco, May 9-12; and New 
York, Sept. 26-30 as the principal 
event in 1960. 

The Annual ISA Instrument-Au- 
tomation Conference and Exhibit has 
grown in size until only a few large 
cities, such as New York, Philadel- 
phia, Cleveland, Chicago and Los 
Angeles have the necessary hotel, 
conference and exhibit facilities. Al- 
though thousands come from all 
parts of the United States, Canada 
and the world, there are many who 
do not have the opportunity to visit 
or participate in these meetings and 
exhibits, due to time and distances. 
In addition to benefits accruing to 
members and _ potential members 
previously unable to attend, ISA 
Sections in many different areas will 
now have the opportunity to host 
and help plan these events, thus 
adding emphasis to the Society’s ob- 
jectives. 

Three shows yearly offer many 
advantages also to exhibitors. By 
scaling down the size of the addi- 
tional conferences and exhibits, by 
holding them at different times dur- 
ing the year and by limiting booth 
space allotments, it is now possible 
to hold the additional conferences 
and exhibits annually in many cities 
around the United States and Can- 
ada. This will make it possible for 
many more instrument users to hear 
the latest developments and appli- 
cations and see the newest instru- 
mentation equipment. 

Exhibitors who have participated 
for the past years feel the plan af- 
fords them a greater opportunity to 
demonstrate and explain their prod- 
ucts under ideal conditions in more 
places to more instrument people, 
and thereby develop and penetrate 
more markets for their products and 
services. 

The intent of the Society to linit 
the size of these regional exhibits, 
and the reduced cost of space will 
enable exhibitors te keep the sea- 
sonal show costs to a minimum. 
Many exhibitors have indicated they 
will bring the necessary experts 
from the home office, and use local 
personnel for staffing. The combi- 
nation, it was pointed out by one 
exhibitor-to-be, will enable the 
home office expert and field sales 
engineer to learn more about each 
other’s problems. Users will be able 
to view working models of equip- 
ment first-hand and benefit from 
the wealth of specific design and 
aplication information known to 
home office experts, but not gen- 
erally communicated to the field. 
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TO THE ENGINEER 





looking for a quick connection 


AE 
DO 
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Engineers out to cut costs at no expense of 
reliability can count on dramatic savings in 
assembly and wiring time by designing 
around AE Class E relays with quick-connect 
terminals. 


Series EQPC is designed for direct insertion 
into printed circuits. Series EQTT, with 
Taper-Tab terminals, provides firm, high- 
conductivity connections without soldering. 


AE also supplies Class E relays prewired 
for plug-in — with standard 8- to 20-prong 
octal plugs. Where additional relay protec- 
tion is essential, the plue-in types are avail- 
able in hermetically sealed containers or with 


dust-tight housings and hold-down brackets. 


The AE Class E relay is a miniaturized version of 
the premium-quality Class B, with many of its 
best features. Perfect coniact reliability exceed- 
ing 200 million operations is common. 

AE is also equipped to supply wired and 
assembled, custom-built control units, or to 
help you develop complete systems. 


Want details? Just write the Director, 
Control Equipment Sales, Automatic Elec- 
tric, Northlake, Illinois. Also ask for Circular 
1702-E on Relays for Industry, and the new 
32-page booklet on Basic Circuits. 


AUTOMATIC ELECTRIC 


Subsidiary of 


GENERAL TELEPHONE & ELECTRONICS 
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ZO eH DHZM SOWHNZ 


Electronic Engineers and Scientists with experience pertinent ‘o ad- 
vanced development work in instrumentation are invited to explore 


opportunities available at ARMOUR RESEARCH FOUNDATION. 


Significant programs are now under way in 
* magnetic recording development and application 
* transducer research and development 
* circuit design 
* application of recent advances in physics to 
measurement techniques 


* instrumentation systems development 


These projects include instrumentation for chemical, medical, 
mechanical, meteorological, and electrical measurements for military 


and industrial applications. 


The Foundation offers a professional atmosphere, competitive 
salaries, and liberal employee benefits including generous relocation 
allowance, an excellent vacation policy, insurance and retirement 
programs, and the opportunity for tuition-free graduate study at 


Illinois Institute of Technology. 


Inquiries are invited from engineers and physicists with at least 
a BS degree and two years experience in electronic engineering, 
electromechanical research and development, or applied physics. Send 


a resume of your qualifications to 


A. J. PANERAL 


ARMOUR RESEARCH FOUNDATION 


of Illinois Institute of Technology 


10 W. 35th STREET CHICAGO 16, ILLINOIS 


Or if you are in Chicago during the 1.S.A. Conference, (Sept. 21-25) call Cal- 
met 5-9600 to arrange for a personal interview and visit to the Foundation. 
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Technical Paper Preprints Available — 


ISA Publication Booth — Amphitheatre 
Preprints of approximately 100 technical papers Those who register for the Conference are entitled 
presented at this 14th Annual ISA Instrument- to any 25 individual preprints of their choice, 
Automation Conference and Exhibit will be available without charge, as a part of the registration fee. 


at the ISA Publication Booth in the Registration They may purchase the remaining preprints in a 


Area in the International Amphitheater. set: Members, $8.00; Non-Members, $12.00. 
Complete Set of Preprints Single Copies of Preprints 4 UJ LLET | N 
| 


Members, $12.00 Non-Members, $18.00 Members, 35¢ each Non-Members, 50¢ each 
































A. 
BRIDGE | 
BALANCE 
AND CALIBRATING UNITS 
AND TRANSDUCER INPUT 
CONDITIONING EQUIPMENT 
Typical B & F products widely employed in 
industrial, missiles and aircraft test facilities. 


MULTI-CHANNEL STRAIN GAGE 
RECORDING AND PLOTTING SYSTEMS 


~BAF_instruments. Inc. 


/ 
3644 N. LAWRENCE STREET 
PHILADELPHIA 40, PA. 
GArfield 5-4175 






ACCELEROMETERS 
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@ Pressure Gauges 

@ Industrial Thermometers 

@ Dial Thermometers 
SIEMENS @ Recording Thermometers 

@ Recording Hygrometers 

@ Bi-Metal Dial Thermometers 





Engineers, architects and contractors are finding 
this Weksler Specification Bulletin a great time 
saver! 

Designed for “at a glance” information and 
specifications on Weksler instruments most fre- 
quently specified for indicating and recording 
temperature, pressure and humidity, the bulletin 
| illustrates and describes most of the basic instru- 














































rm wl | ments needed in air-conditioning, heating, ven- 
Hi i itll tilating, plumbing: and piping. 
My, 
My, ul! ll WRITE FOR YOUR COPY OF THE 
igattl WEKSLER SPECIFICATION BULLETIN 
SIEMENS 
HALLGENERATORS Sires) 
GRH-GAUSSMETERS 
GRH Halltest Company Booth Bm WEKSLER INSTRUMENTS CORP. 
GRH-COERCIMETERS FREEPORT, L. |, NEW YORK 
PUNO ELOUELUUAUCGUELLUADEOUUEUUEEUU EAT OAN EATON EEA AEA EEE 
; 878 
157 S. Morgan Bivd., Valparaiso, Indiana 
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SPECIALISTS IN 
Financing 
of 
Electronic 


and 
Scientific 
Companies 


We have participated in the 
following underwritings: 





Avnet Electronics Corp. 
Electronic Assistance Corp. 
Hermetic Seal Corp. 
MechMetal-Tronics Inc. 
Reon Resistor Corp. 
Nuclear Electronics Corp. 
Ideal Precision Meter Corp. 
Perrine Industries, Inc. 


For further information 
communicate with 
Joseph S. Lenchner, vice-pres. 


BRUNO-LENCUNSESB, INC. 
UNDERWRITERS & DISTRIBUTORS 
of INVESTMENT SECURITIES 


Bigelow Square—EX 1-2090 
Pittsburgh 19, Pa. 
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Available in 
these Torque Ranges 


CAPACITY 
0- 80 inch grams 


MODEL 
F80-I-G 

F8-I-O 0- 
F16-1-O 0- 16 inch ounces 


8 inch ounces 


F32-1-O 0- 32 inch ounces 
F80-I-O 
F160-1-O 


0- 80 inch ounces 


0-160 inch ounces 


inch pound models and larger 
foot pound ranges also available 


Pa [Sturtevant /co 


ADDISON [QUALITY} /LLINOIS 
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Engineers Income Reaches New High 


Median income for professional 
engineers rose to a record high of 
$10,000 in 1958. 

A survey of engineering income 
recently published by the National 
Society of Professional Engineers 
also shows that the gap between 
earnings in industry, educational 
institutions and the Federal Gov- 
ernment is narrowing, as are region- 
al and branch-of-engineering differ- 
entials. 

Highest earnings were reported by 
chemical engineers, with a median 
income of $11,170. In the middle 
range are mechanical and electrical 
(including electronic) engineers, re- 
porting median incomes of $10,250 
and $10,270 respectively. Eliminating 
self-employed engineers and consid- 
ering salaried engineers only, me- 
dian income regardless of type of 
employment was $9,700. 

Field of Employment 

An important point brought out 
by the NSPE survey is that salary 
differentials between engineers em- 
ployed in industry and those em- 
ployed in education and federal 
government work are at the lowest 
they have ever been. The median 
income for Federal Government en- 
gineers in 1958 was $9,840; for those 
in education, $9,980 — comparing 
favorably with an industry median 
of $10,500. The median 1958 income 
of engineers in industry rose only 
6% from 1956 to 1958; during the 
same period, Federal Government 
income rose 20%. The median in- 
come for engineers in public util- 
ities lags behind both education and 
government — it was $9,660 in 1958. 
While the education median did not 
rise sharply from 1956 to 1958 in 
the country as a whole, the NSPE 
survey shows that in three regions 
education median was higher than 
that of all engineers. In the Mid- 
west, the median income for all 
engineers was $9,980, while that of 
engineers in education was $10,710. 
In the Southwest, the median for 
all engineers was $9,950, for those 
in education, $10,080; in the Western 
states, including Alaska and Hawaii, 
median for all engineers was $10,019, 
for those in education, $10,250. 
Type of Work 

Engineers in executive-adminis- 
trative positions had the highest 
median income according to type 
of work performed — $12,480. Next 
came sales, $10,420; then research 
and development, teaching, design 
and production. 

Engineers working in the New 
England and Middle Atlantic States 
consistently reported the highest 
median incomes — $10,820 in 1958. 
Next was the West, followed by 
the South, the Midwest, the South- 
west and, lowest of all, the Plains 
States. 

Experience and Income 

More than one-third of the group 

surveyed were engineers with not 


more than 10 years of experience, 
the majority of whom are in the 
under $10,000 group. Among the 
more experienced engineers, well 
over half reported incomes in ex- 
cess of $10,000. This and other NSPE 
surveys show that past a certain 
age, (after about 15 years of ex- 
perience) the earnings of the low- 
est paid grcup remain at an almost 
constant level, regardless of the sub- 
sequent years of experience. 

The table below, taken from the 
NSPE report, shows the 1958 me- 
dian income, according to branch of 
engineering and year of entry into 
the profession: 


Year 

of Entry Electrical Mechanical Chemical Other 
1958 o 3 a 
1957 $6,790 $6,500 $6,500 

1956 6,880 6,700 $6,370 
1955 7,360 7,500 7,580 
1954 8,000 7,420 7,500 

1953 7,890 7,830 6,920 
1951-52 8,660 8,590 8,400 8,700 
1949-50 8,870 9,040 9,000 8,880 
1947-48 9,780 9,760 9,900 9,920 
1945-46 10,100 10,220 10,500 10,750 
1943-44 10,680 10,850 11,330 11,000 
1940-42 11,030 11,120 12,600 11,560 
1935-39 11,150 11,970 13,850 12,830 
1930-34 11,120 12,530 13,500 12,550 
1925-29 12,270 12,530 13,500 12,610 
1920-24 13,590 12,370 12,000 14,780 
1915-19 2,500 12,670 ° 12,130 
1914 G before 14,000 12,500 ° 16, 


* Indicates fewer than 20 respondents in that 
category. Whenever possible, figures for adjoin- 
ng years were combined. 


Between 1952 and 1958, the median 
earnings of engineers in NSPE sur- 
veys has risen from $7,850 to $10,000, 
an increase of 27%. The greatest 
gains were experienced by engineers 
with less than 10 years of experi- 
ence. This gain by younger engi- 
neers tended to level out in 1956-58, 
however, and while younger engi- 
neers continued to register increas- 
es, they were more in line with 
those of experienced engineers, and 
not considerably higher, as was the 
case in the past. 


Who They Are 

A total of 18,713 members of NSPE 
returned usable questionnaire — 
about 41% of the total NSPE mem- 
bership. The majority were located 
in the New England and Middle At- 
lantic States, followed closely by 
the South. The majority of the re- 
spondents have been in the profes- 
sion less than 20 years, but only a 
small proportion (7%) had less than 
five years experience. The largest 
proportion (35%) were employed in 
private industry. Most were salaried 
(83%). The electrical (electronics), 
mechanical and chemical branches 
accounted for 45% of the respond- 
ents. The two major occupations of 
engineers in the survey are exec- 
utive-administrative and design. 

A complete copy of the 1958 NSPE 
Professional Engineers’ Income and 
Salary Survey may be obtained 
from the NSPE, 2029 K St., Wash- 
ington 6, D. C. Cost to members is 
$1, to non-members, $2.00. 
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HAMILTON 


meets the challenge for 
superior instrumentation 


Standard products of the Hamilton 
Watch Company, Hathaway Instrument Division, 
include a full line of the highest quality 
measuring, testing and control instruments. 
Through a continuing program of 
research and development, Hamilton is engaged 
in the creation of vital new concepts 
in instrumentation ...emphasizing the solution 
of special problems in eiectronies and 
electromechanical assemblies. 


" Write for complete information about 
Hamilton Products and Capabilities. 





HAMILTON C-6 OSCILLOSCOPE CAMERA 


Adaptable to any type of oscilloscope 
having a 5” tube— provides a 6-inch wide 
continuous photographic record of 
phenomena displayed on the scope. 













HAMILTON 
TUNING FORK FREQUENCY STANDARDS 
These units are ideal modular 
components to provide a stable, accurate 
source of power frequency— invaluable 
wherever instruments require 
regulated power. 





HAMILTON OPERATIONS RECORDER 


This digital-analog recorder monitors 
multiple sequences or events. The electro- sensitive 
record for instantaneous viewing is 
produced by self-contained transistorized 
sensing circuits powered from an 
internal battery. 














: HAMILTON RS9-THIRTY 
AUTOMATIC OSCILLOGRAPH 
Specially designed 

for the power industry— : 
records on up to 32 channels)? 
complete : 
sequence of operation 
*. of protective a 
** system. : 


*. . 
*. 
***eeeeeet® 
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HAMILTON WATCH COMPANY 





HATHAWAY INSTRUMENT DIVISION 
5800 East Jewell Avenue Denver 22, Colorado 
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Skinner 2-way Solenoid Valves 
provide High Flow at Low Cost 








Unusually low-cost model... the LC2 
valve. A small, light, normally closed 
valve. Permits full flow through 1/2” 
orifice with 3/8” or 1/2” NPT ports. 
Will control all common media: air, 
oil, water, etc. Handles pressures from 
5 psi to 150 psi, with temperature 
ranges from minus 40°F to plus 
180°F, and will operate on all pop- 
ular AC and DC voltages. 


Custom installation can be had with 
these options. There is a large selec- 
tion of electrical housings that can be 
rotated 360° for easy connecting. Also 
available for these L2 valves is manual 
override that permits opening or clos- 
ing of the valve in the event of a cur- 
rent failure. 


Features of L Series valves. Like all 
Skinner valves, these are built to UL 
standards. Their bodies are made of 
forged naval brass and their internal 
parts are stainless steel and brass. Soft, 
synthetic inserts and seals provide 
bubbletight operation. And a unique, 
Buna-N coated nylon diaphragm as- 
sembly assures long life. They mount 
in any position directly to the line. 
A variety of coils for common AC 
and DC voltages is available. 





For quickest service, write for Skin- 
ner’s Nationwide Stock List. It covers 
all of the valves universally stocked 
by Skinner distributors and includes 
a number of the L Series valves. From 
this list, your local Skinner distributor 
can quickly meet your requirements. 





. | 
=. ms La 3 


Full extent of line includes L2 models 
featuring 1/2” orifice with 3/8” or 
1/2” NPT ports, 3/4” and 1” orifices 
with 3/4” and 1” NPT ports. At 
greatly reduced cost, these valves per- 
mit applications not possible before. 
They are available normally open or 
normally closed in standard or ex- 
plosion-proof construction. 





A complete line. There's a Skinner 


solenoid valve for almost any flow 


application with a wide variety of me- 
dia: air, oil, water, inert gases, hy- 


draulic fluids, kerosene and gasoline. 


Orifice sizes range from 3/64” to 1”. 


Pressure ratings range from vacuum 
to 3000 psi. Explosion-proof models 


are UL approved for Class 1, Group 
D and Class 2, Groups F and G. 


Skinner solenoid valves are distributed nationally. 


For complete information, contact a Skinner Representative listed in the Yellow Pages or write us at Dept. 499, 





ELZCTRIC 


VALVES 





THE CREST OF QuaLity THE SKINNER ELECTRIC VALVE DIVISION + NEW BRITAIN, CONNECTICUT 
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infraredThermometer 


Bows at ISA Show 


Hermetically - sealed optical head of 
“Thermodot,”” new radiation thermo- 
meter to be introduced at ISA Exhibit. 


A radiation thermometer that 
measures and controls temperatures 
of moving or stationary objects 
without physical contact will be in- 
troduced at the ISA Exhibit in Chi- 
cago’s International Amphitheater, 
Sept. 21-25. 

A product of Radiation Electronics 
Company, a division of Comptome- 
ter Corporation, the unit consists of 
a rack-mounted indicating control- 
ler, independent power-supply and 
hermetically - sealed optical head. 
Operating on the principle of infra- 
red detection, the unit, called 
“Thermodot,” gives rapid and accu- 
rate response automatically and 
continuously for industrial in-plant 
use. 

Operation is based on the fact that 
an object emits thermal radiation as 
a function of its temperature. 
“Thermodot” uses an infrared lens 
to focus this radiation onto a sensi- 
tive infrared detector. The detector 
generates a signal voltage accurate- 
ly proportional to the radiation in- 
tensity and the signal is amplified 
to drive an indicator calibrated di- 
rectly in temperature. 

Since the operation is completely 
remote, it can measure and control 
the temperature of moving and in- 
accessible surfaces. The viewed sur- 
face cannot be contaminated, dam- 
aged or influenced, a feature which 
permits measurements of objects 
which are particularly fragile or del- 
icate. In addition, the high sensi- 
tivity of “Thermodot” permits reli- 
able measurements at low tempera- 
tures—the lowest standard range 
is 400°F full scale. 

This radiation thermometer was 
specifically designed for industrial 
use. The radiation sensing element 
is hermetically sealed to eliminate 
contamination by vapors and fumes. 
In addition, the optical assembly is 
housed in a sturdy, dust-tight cast- 
ing and is insensitive to vibration 
and shock as normally encountered 
in the plant. Ambient temperature 
variations from 20 to 120°F have 
no effect on the operation of 
“Thermodot.” 

The instrument will be on display 
in booth 259 at the ISA Exhibit. 
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HOW TO BE 
100 PLACES 


DATA MASTER-TYPE 


100 POINTS 


DAI 


ISA 


S/ 


1 


1) Be RY We os 


ah onte - 


A DATA-MASTER 


PNUlfolaat-\ifom SF-\t- me melelel-1. 
willdo ALL these things 


at low cost — 


Conneey ACCURATE, LEGIBLE DATA 
i punch ¢ irds or 
nalysis, re 
ind inven 
ey aehe lela aelebetetehyq 


ner icceptance tests 
ELIMINATE HUMAN ERROR 
| I ce for 1 Operator to 


rite it down wrong 


gives you complete re 


is ready, when you 


Your OF te 


pre-set in 


is needed 

natically 
tinuously, whatever your need 
uintenance can be performed by 


man—no days or even 


waiting 


weeks f 


OPERATE AROUND THE CLOCK 


to give you 24-hour information on a 


factory expert 


mpletely automatic basis, at- tremendous 


savings 
SPOT TROUBLE BEFORE IT HAPPENS % 
Rlererlellamterematsis) (ete Terit 
Out-of-limit readings are printed in Red 
And, you still get valuable data on your 
operation, DURING an emergency, 
personnel cannot take normal! observations 


HANSON - GORRILL- BRIAN. Ine. 


GLEN COVE, L. | 
ORIOLE 6-7300 


by providing 


when 


85 HAZEL STREET 
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SEE PROOF’ 
OF BARTON 
FLOW METER 
PERFORMANCE 


1. INSTANTANEOUS TEMPERA- 
TURE COMPENSATION! 











TEMP 
COM 





2. POSITIVE OVERRANGE PRO- 
TECTION WITH NO ZERO 
OR CALIBRATION SHIFT! 











Visit our Booth No. 610 at the I. S. A. Show, International Amph 
theater, Chicago, September 21st thru 25th, 1959. 


‘See PROOF of Barton’s instantaneous temperature compensati 
and immunity to the effects of excessive overrange. 





The MODERN BARTON instrument is backed by fifteen years 
design and manufacturing “know-how” with over 100,000 ruptur 
proof units delivered. B 


Representatives in most principal cities in the U.S.A. and all over the world. 
580 
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ONLY BARTON, THE 


ORIGINAL RUPTURE-PROOF 
BELLOWS METER, CAN OFFER 


ALL THESE PATENTED FEATURES! 


TORQUE 
TUBE 





», OVERRANGE 


3 \ VALVES 





SEAM WELDED 
BELLOWS 





TEMPERATURE 
COMPENSATOR 




















PULSATION 
DAM?PENER 








CUTAWAY OF MODEL 199 
DIFFERENTIAL PRESSURE UNIT 


BARTON instRUMENT CORPORATION 


580 MONTEREY PASS ROAD MONTEREY PARK, CALIFORNIA 


MODEL 202 
DIFFERENTIAL PRESSURE RECORDER 





MODEL 200 INDICATOR 





MODEL 211 FLOW SWITCH 





MODEL 214 TRANSMITTER 





MODEL 237 CONTROLLER 





MODEL 243 INTEGRATOR 


Available wit’: differential pressure ranges 
from 0-20WC to 0-50 psi with SWP to 
6000 PSIG. Every Barton unit is hydrostat 
ically overranged in both directions to 1.5 
times the safe working pressure, regardless 
of the differential range. 














classified 


advertising 





POSITIONS WANTED: 7é5c per line, minimum 
three lines. Box number counts as one line. 
Payable in advance. No discount. 

POSITIONS OPEN, etc.: $1.50 per line, mini- 
mum three lines. Box number counts as one 
line. 

60 characters and spaces per line. 

DISPLAY AD (up to 4%” ): e .00 per column 


ine 
All other " olse ads—standard advertising rates 
a, 
y must reach the ISA geurnel, Granite ots. 
SPP sixes Ave., Pittsburgh 22, Pa., not later than 
0th of month preceding date ‘of publication. 











POSITIONS OPEN 











SALES ENGINEER. Young, aggressive in- 


dustrial scale and automa process 
weighing system manufacturer uires 
field Sales Engineer. Applicant should be 


between 28 and 35 years of age, with an 
engineering degree. Successful candidate 
will be directly in line for promotion to 
district manager. Salary plus commission; 
company car furnished. Please reply to 
Box 2114, c/o ISA Journal. 


SALES CORRESPONDENT—under 30 

of age—Graduate Engineer preferred. 

with some college training would be ac- 
ceptable. Also comparable experience in 
heat, temperature measurement & con- 
trol. Location, Chicago. Eventual sales 
work. Box 2117, c/o I Journal. 


SALES ENGINEER. To establish and op- 
erate a district office in the Southeast 
(Florida, Alabama, Tenn., etc.). Experi- 
enced man in pyrometery, thermocouples 
and allied supplies. Box 2118, c/o ISA 
Journal. 











POSITIONS WANTED 











INSTRUMENTATION—Group Leader: in- 
strument development for product im- 
provement; development of unique appli- 
cations of sound, light, and electronics to 
measurement of various process parame- 
ters; and development of automatic testing 
equipment. 13 yrs. experience; 

Physics, MS Electrical Engineering. Write 
Box 2119, c/o ISA Journal. 


AMBITIOUS, RESPONSIBLE, 31, BSEE, 
MBA, married, seeks responsible admin- 
istrative position in your growing manu- 
facturing organization. Background in- 
cludes instrument engineering, instrument 
maintenance supervision. Presently in ad- 
ministrative engineering. Preferred loca- 
tion, South or West. Write Box No. 2112, 
c/o ISA Journal. 


MFRS REPRESENTATIVES desire Instru- 
ment lines—Temp. measurement & control 
analytical - laboratory - also laboratory 
equipment and apparatus. Eastern Penna- 
Delaware-W. Va., Ohio Valley-Southern 
New Jersey. Write Box 2111, c/o ISA 
Journal. 


HANKISON CORPORATION 
College & Pike 
Canonsburg, Pa. 
New Refrigifilter necessitates change of 
representation in the following areas: 











Atlanta Detroit 

Birmingham Houston 

Buffalo Miami 
Milwaukee 


Write to J. H. Bryan, Sates Mgr. 
or contact same at Booth 663. 








CAREER OPPORTUNITIES 


For Product Design Engineer and 
Sales Engineer with progressive 
company, Cincinnati location. Inter- 
esting work, good compensation. 


OPW-jordan 
6013 Wiehle Rd. — Cincinnati 13, Ohio 














ENGINEERS” AND AND PHYSICISTS 
ring P has openings 


8S. Main, 8. 130, Mewston 2, Texas 











Development Engineers — Must be 
experienced in plant stream process 
control. Maximum growth potential 
with large, well established com- 
pany; leader in the field of Instru- 
mentation. Submit resume to Box 
2116, c/o ISA Journal. 


Project Engineer to be responsible for 
design specification and test program 
of new equipment. Applicant must have 


B.S. 


in Mechanical Engineering and 


minimum of 5 years’ experience in 
pneumatic control systems. Send de- 
tailed personal history and experience 
to Box 2115, c/o ISA Journal. 




















INSTRUMENT ENGINEERS 
INSTRUMENT TECHNICIANS 
Experienced on Ty protection of 

TEMPERATU! ND PRESSURE 
INDICATORS. AND RECORDEKS 
Bourdon and Bi-metal types and 
related products). 
Excellent opportunities with Top Ranking 
Long Island Manufacturer. 
Send Details in Confidence. 
Box No. 2113, c/o ISA Journal 





DESIGN ENGINEER 
Electro-Mechanical 
Experience in Design 
of precision 
potentiometers 
or similar 
components 
preferred. 
International 
Resistance 
Company 
) an nl nt: 
ents 
Division 
2801 72nd St., North 
St. Petersburg, Florida 

















DO YOU NEED MORE 
SALES IN VIRGINIA? 


Manufacturers’ agent covering process 
industry — contractors — research and 
missile activities in Virginia and Wash- 
ington D. C. with ten years sales ex- 
perience in territory. Call sell line of 
specialty valves, instruments or process 
equipment. Will be at Morrison Hotel 
in Chicago, September 21, 22 and 23. 


DAVE JEWETT 
110 North Eight St., Richmond, Va. 
Milton 8-8052 

















INSTRUMENTATION 
AND CONTROL 


World-wide engineering-construction 
firm requires an engineer for nuclear 
projects. Degree required with pro- 
fessional license desirable. Expe- 
rienced in engineering administration 
and with strong background. Mini- 
mum 8 years in instrumentation and 
control analysis. Experience should 
include nuclear and power plants 
with process plant experience desir- 
able. 

If qualified and interested in working 
and living in California send detailed 
resume and salary requirements to 


KAISER ENGINEERS 


Division of 
HENRY J. KAISER COMPANY 


1924 Broadway 
Oakland 12, California 

















MAKE 
YOUR MARK 


with the 


GENESYS CORPORATION 
a Commercial Subsidiary of 


Chance Vought Aircraft 


Genesys is a young, aggressive 
organization developing and 
manufacturing process control 
computers and magnetic re- 
cording devices. 


Top Positions for experienced 


Applications Engineers 
for air traffic, automatic pipeline 
and industrial process control. 
Circuit Engineers 
transistor, solid state a~{ mag- 
netic recording circui’ 
Electronic Engineer 

for development of input-output 
equipment and associated com- 
puter devices. 

Electronic Packaging Engr. 
for design, layout G supervision 
of equipment packaging. 
Electronic Technicians 

for computer transistor circuit 
development. 

Industrial Engineer—Mfg. 
methods G standards, cost esti- 
mating G control, systems G 
procedures, plant layout. ' 
Instrumentation Engineers 
electronics or electro-mechanical. 
Logical Designers 


Programmers 

for digital computers industrial 
applications. 

Systems Engineers 
computer control systems. 


Write Norm Baylis, Pers. Mgr. 
GENESYS CORPORATION 


10131 National Blvd. 
Los Angeles 34 
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WHY RUSSIAN TRANSLATIONS 
ARE IMPORTANT TO YOU 





*A TYPICAL RUSSIAN POSTER APPEARING IN THE U.S.S.R. 


NV Ja DSCrIp t rn at 

U.S. & 

Canada 

Measurement Techniques........ $ 20.00 
Instruments & Experimental 

RS 25.00 

Automation & Remote Control..... 30.00 

industrial Laboratory............ 35.00 
Combination Subscription to 

GaP Ps ba ccccésoccceces 100.00 


Single Issues—$6.00 Each 


Send money order, check or purchase order to Instrument 
Society of America, Foreign Translations, 313 Sixth Avenue, 
Pittsburgh 22, Pennsylvania. Indicate which journals you want 
and specify the year of issue. Both 1957 (Vol. 18) and 1958 
(Vol. 19) issues of Automation and Remote Control are available. 
All other journals listed are 1958 Russian issues. 1959 copies of 
all 4 journals will be available in late 1959. Orders accepted now. 


ley 


ie 
“eas, 


September 1959 


Other 
Countries 
$ 23.00 
28.00 
33.00 
38.00 


112.00 


Libraries of Non-Profit 
Academic Institutions 
U.S. & Other 
Canada Countries 
$10.00 $13.00 


12.50 15.50 
15.00 18.00 
17.50 20.50 
50.00 62.00 


Today the world is vitally concerned with the latest Soviet 
scientific developments. ““Reach and Surpass America’’ is 
the theme of slogans and posters appearing over all of Russia. 
For the free world to retain its lead—and to widen the gap— 
all of us must keep informed on the progress of Soviet tech- 
nology. What we learn from the Russians through the 
translations of their technical reports, papers and meetings 
represents a valuable contribution to our own scientific and 
technological advancements. 


The Instrument Society of America under a grant-in-aid 
from the National Science Foundation offers authoritative 
English cover-to-cover translations of four leading Soviet 
Journals. Stay abreast of the latest achievements in Soviet 
instrumentation, measurement techniques and automatic 
control. Place your annual subscriptions now. 











es f VIEN T LN 
} aos 
— (Izmeritel’ naia Tekhnika)—Russian original published 
= bi-monthly by the Committee of Standards, Measures 
Techruques and Measuring Instruments of the Council of Minis- 
—_—_ ters, U.S.S.R. Of particular interest to all who are en- 
gaged in the study and application of fundamental 
measurement. 
Pa. | q j N J 
= =F TECHNIOUE 
=. (Pribory i Tekhnika Eksperimenta)—Russian original 
.. .. published bi-monthly by the Academy of Sciences, 
ae U.S.S.R. Articles relate to function, construction, ap- 
plication and operation of instruments in various fields 
of experimentation. 


oo AR (Avtomatika i Telemekhanika)—Russian original pub- 
Actemation lished monthly by the Institute of Automation and 
Remote Contra Remote Control of the Academy of Science, U.S.S.R. 
anaes Articles on all phases of automatic control theories 
(. and techniques. 
2 ae 
im = 


(Zavodskaya Laboratoriya)—Russian original pub- 
one lished monthly by the Ministry of Light Metals, 
Laboratory U.S.S.R. Articles on instrumentation for analytical 
chemistry and physical and mechanical methods of 
material research and testing. 











Make Plans Now to Attend the Instrument 
Event of the Year 


14TH ANNUAL INSTRUMENT-AUTOMATION 
CONFERENCE AND EXHIBIT 


September 21-25, Chicago 





-)\\ INSTRUMENT SOCIETY of AMERICA 


313 SIXTH AVE., PITTSBURGH 22, PA. * PHONE ATiantic 1-3171 
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New Industrial INFRARED Device ~~ 


Measures...Controls Temperature...Without Contact 


Since World War II, there has been an 
accelerated development of materials 
and components for infrared guidance 
and reconnaissance systems. A number 
of components and techniques, devel- 
oped for military use, are now being 
applied to industrial instrumentation. 
Radiation Electronics Company has 
developed several types of infrared in- 
struments for remote temperature meas- 
urement and control now being used in 
the production and testing of paper, 
glass, rubber, metals, and plastics. 

The Thermodor radiation thermom- 
eter, Model TD-3, has been designed 
specifically for production plant opera- 
tion. Since the operation is completely 
remote, Thermodot readily measures 
and controls the temperature of moving 
and inaccessible surfaces. The high sen- 
sitivity of Thermodot provides reliable 
measurements at low temperatures—the 
lowest standard range is 400°F full 
scale. Other standard ranges extend to 
2000°E Measurements are completely 





automatic and continuous, and the re- 
sponse time is two seconds. An internal 
calibration source provides rapid and 
accurate standardization. 

Thermodot measures the temperature 
of a remote object without physical con- 
tact. Operation is based on the fact that 
an object emits thermal radiation as a 
function of its temperature. An infrared 
lens, located in the Thermodot optical 
head, is used to focus this radiation onto 
a sensitive infrared detector. The detec- 
tor generates a signal voltage accurately 
proportional to the radiation intensity, 
and the signal is amplified to drive an 
indicator calibrated directly in tempera- 
ture. 

The infrared radiation detecting ele- 
ment is hermetically sealed to prevent 
contamination by vapors and fumes. In 
addition, the optical assembly is housed 
in a sturdy, dust-tight enclosure and is 
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insensitive to vibration and shock as 
normally encountered in the plant. Am- 
bient temperature variations from 20- 
120°F have no effect on its operation. 


Complete Thermodot Model TD-3 Consists of 
Optical Head, Power Supply and 
an Indicating Controller 


SPECIFICATIONS OF THERMODOT MODEL TD-3 


WORKING DISTANCE . . Any range greater 
than one foot (prefocused at factory). 
Se a's sare Responds in two seconds. 


CALIBRATION . . Internal reference source 
permits accurate standardization in seconds. 


EMISSIVITY COMPENSATION . . Adjustable 
at control panel. 


AMBIENT CONDITIONS . Unaffected by am- 
bient temperature variations from 20-120°F. 
alte. eae 
For more information, write for Bulletin 
R-100, or visit our Booth No. 259 at the 
ISA Show September 21-25 in Chicago. 


RADIATION ELECTRONICS CoO. 


8241 North Kimball Avenue, Skokie, Illinois * Telephone: ORchard 4-4900 
DIVISION OF COMPTOMETER CORPORATION 
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Growth Opportunities with 
Industry's Fastest Growing 
Instrument Builder 


Continuing expansion at Barber-Colman Company's Wheel- 
co Instruments Division has created the openings shown 
below offering positions of responsibility for the present plus 
outstanding growth opportunities. Wheelco is a major divi- 
sion of a company with over 50 years of design and manu- 
facturing know-how. 


Electro-Mechanical Project Engineers — 


Will make design layouts, supervise detailing, assembly, testing, and 
improvements models. Must be able to supervise preparation of 
final drawings for production department and solve production problems. 


Production Engineers — 


B.S.E.E. required. Must assume product eey after design is 
released from development. Work would include both mechanical and 
electronic problems. Would entail working with practically all areas 
of shop and office. 


Combustion Safeguard Sales Engineer — 


Wiil act as home office representative calling on OEM's, distributors, 
and jobbers. Also, will assist field offices in sales promotional activities. 


Chemists and Chemical Engineers — 


Primarily responsible for research and development work in the field 
of gas chromatography. 


Technical Writer — 


Will prepare educational and sales promotional materials on industrial 
process control systems and gas chromatography systems. 


Instructor — 


Must be capable of taking charge of home office customer, sales and 
service training program. 


Field Sales and Service Engineers — 


Many opportunities are available in prime territories selling and serv- 
icing a complete line of instruments. Wheelco leadership in instrumen- 
tation is recognized throughout industry. 


Want to talk it over? 


See us in Booth 718 at the ISA Instrument-Automation Conference in 
Chicago, Sept. 21-25. Or if you prefer send your resume to address 
below. 


Wheelco Instruments 


BARBER-COLMAN COMPANY 


1542 Rock Street, Rockford, Illinois 
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engineers 


and 


scientists 


LEEDS & NORTHRUP CO. 


.. as a result of continued growth now has openings 
for college graduates at the Bachelor, Master’s and 
Doctoral level. Electrical, chemical, nuclear or physics 
degrees preferred. 





| F you enjoy doing creative work at a truly 
professional level and have 2 to 10 
years’ experience in: 


MEASUREMENT & CONTROL 

OF INDUSTRIAL PROCESSES 
DATA PROCESSING 

ELECTRIC & STEAM POWER 
NUCLEAR REACTORS 
SERVOMECHANISMS 

ANALYTICAL INSTRUMENTATION 
TECHNICAL WRITING 

ANALOG or DIGITAL COMPUTERS 
SOLID STATE ELECTRONICS 


We would like to talk to YOU 
about openings in: 


* Research & | * Product 


Development Engineering 
* Sales | * Application 
Engineering Engineering 





Interviews will be held in... 


CHICAGO 


—] .. . during week of September 2ist through 
September 25th. Appointments can be arranged 
at our Exhibit Booth 344 at the Instrument- 
Automatic Conference and Exhibit. 











Or — send your resume to: 


MR. WAYNE L. BESSELMAN 


Coordinator Of Technical Employment 


LEEDS & NORTHRUP CO. 


4850 Stenton Ave. ¢ Philadelphia 44, Pa. 





INSTRUMENT APPLICATIONS 
ENGINEER 
Chemical Processes 


High caliber man to select, evaluate, prove 
out, and trouble shoot new and conven- 
tional devices for measurement and control 
of a wide variety of processes in experi- 
mental and production facilities. 

This position in Engineering Development 
Group of a leading manufacturer of chem- 
icals and polymers offers excellent oppor- 
tunity for substantial division wide con- 
tributions and contacts together with 
commensurate recognition and broad 
professional development. 


Contact Mr. J. E. Harsch at ISA Show, 
or send resume to M. C. Bennett 


NAUGATUCK CHEMICAL DIVISION 
United States Rubber Company 
Elm St., Naugatuck, Conn. 




















DESIGN 
LABORATORY 
INSTRUMENTS 


CHALLENGING CAREER OPPORTUNITIES 
with America’s leading manufacturer-distributor 
to design and develop scientific laboratory instru- 
ments and apparatus. This is creative work with 
individual A-to-Z responsibility for assigned de- 
sign projects. Service personnel—draftsmen, mo- 
del makers, technicians—are available as required 
to assist our engineers. Excellent working facili- 
ties in completely remodeled laboratories. 


FINE LIVING in one of the most dynamic cities 
in our country—Pittsburgh, Pennsylvania. Many 
attractive suburbs, plenty of educational, recrea- 
tional, and cultural opportunities for you and 
your family. This is a permanent, salaried position 
with excellent benefits and a good future. 


PERSONAL QUALIFICATIONS include a bach- 
elor’s degree majoring in Chemistry (Physics or 
Mechanical Engineering majors also eligible). 
Successful past industrial experience in the de- 
sign of laboratory-type instruments and apparatus 
is greatly preferred. Men with requi educa- 
tion and demonstrable creative design ability will 
also be considered. 


SEND RESUME, including salary requirements, 
to S. G. DeChant, Director of Personnel, 711 
Forbes Avenue, Pittsburgh 19, Pennsylvania. Al/ 
replies confidential. 


FISHER SCIENTIFIC 


America’s Largest Manufacturer- Distributor of Laboratory Appliances & Reagent Chemicals 
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sor: ~~“ _ a ISA. - 
eee P.O. ox 7, 'C Glenside, Pa. 





Director, Instrument Society of ‘yeee- 
ica, 313 6th Ave., Pittsburgh 22, 


MARCH 1960 


*March $-11—ISA )_Tompesniwe Measure- 
ment S ler-Hilton, Co- 


lumbus, Ohio. Contact: Director, Tech- 
. and Educational Services, ISA, 
3 6th Ave., Pittsburgh 22, 


*March 23-24—1960 Iron and Steel Con- 
ference, Pittsburgh, Pa. Sponsor: 
ee Section, ISA. Contact: Di- 
rector, echnical and Educational 
Services, is 313 6th Ave., Pittsburgh 


APRIL 1960 
April 3-8—6th Nuclear Congress, New 
— Ci Mh ee « EJC, ISA coop- 


rating. Director. ee ow 
& Educational yh ces, ISA, 313 
y ng Pittsburgh 22, Pa. 


*April 4-6—3rd National ISA Chemical & 
Petroleum Instrumentation Sympos- 
ium, Rochester, N. Y. Contact: Direc- 
=e, Technical and Educational Serv- 
i ces, ISA, 313 Sixth Ave., Pittsburgh 


wx April yy oy of Computing Tech- 
niques to the Industries, 


Essex 
House, Newark, N.J. Sponsor: New 
Jersey Section, ISA. Dave 


Contact: 
Hankinson, Bailey Meter Co., 110 Hal- 
sted St., East Orange, N. J. 


April 20-22—Texas A&M Symposium on 
Instrumentation, Texas A&M, Bryan, 
Texas. Sponsor Texas A&M. Contact: 
John F. k, Southwestern Industrial 
Electronics, 10201 Westheimer Rd., P.O. 
Box 13058, Houston 19, Texas. 


MAY 1960 


_e 2-5—6th National ISA Flight Test 
jum, San Diego, Calif. Contact: 

“a ua Technica 1 & Educational 

Services ISA, 313 6th Ave., Pittsburgh 


*May 9$-1l1—3rd National ISA Power In- 
slrumentation a. San Fran- 
cisco, Calif. Contact: Director, Techni- 
cal & Educational Services, ISA, 313 
6th Ave., Pittsburgh 22, Pa. 


*%May 9-12 — ISA Instrument-Automation 

ice and Exhibit, Brooks Hall, 
San Frencieco, Calif. Contact: William 
Kushnick, Executive Director, ISA, 
313 6th Ave., Pittsburgh 22, Pa. 


*May (date to be announced)—9th Na- 
Te ——y | Conference, West 
Coast. Sponsor: ISA with AIEE, a. 
IAS cooperating. Contact: Directo: 
Technical & Educational a Cee ISA. 
313 6th Ave., Pittsburgh 22, 


JUNE 1960 


«June 1-3—6th Annual ISA Instrumental 
Methods of Analysis Sym jum, Mon- 
treal, Canada. Contact: D tor, Tech- 
nical and Education Services, ISA, 313 
6th Ave., Pittsburgh 22, Pa. 


SEPTEMBER 1960 
«September 26-30—ISA Instrument-Auto- 
mation Conference and Exhibit and 
1$th Annual Mee . New York Coli- 
— Bad York ty. Contact: Wil- 
am 


ushnick, Executive Director, 
ISA, 313 6th Ave., Pittsburgh 22, Pa. 


NOVEMBER 1960 


*xNovember (date to be announced) 13th 

a many ge hy Wash. 

e an P - 

ington, D.C. Sponsors: ine fA. Con- 

tact: Director, Technical and Educa- 

tional Services, ISA 313 6th Ave., Pitts- 
burgh 22, Pa. 
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For 
22 years the 


foremost 
turbine-type 
flowmeter! 








he 
Pottermeter 


For more than two decades, Potter Aeronautical has advanced the art of turbine-type 
flowmeters. The result is the Pottermeter® — the only flowmeter featuring all these 
advantages: 

@ Only one moving part. Simple, com- @ Meters fluids contaminated with 


pact, no larger than the line in which 
it is mounted @ Broad adaptibility to corrosive fluid 
@ No pressure limitations applications 
@ Flow rates: Liquids, 019 gpm to © Accuracy of 0.5% and better over 
50,000 gpm and up; Gases, .01 cfm a wide linear range 
to 50,000 cfm and up @ Repeatability of +0.05% and better 
©@ Temperature spectrum from 1200°F © High response capabilities for tran- 
down to -400°F and below sient flow studies 


The Pottermeter® is widely applied in the aeronautic, astronautic, missilry, nuclear, 
chemical, petro-chemical, petroleum, liquified gas, LP Gas, dairy and beverage indus- 
tries. Call on our engineering department for flow problem consultation or write for 
free literature today! 

See us at Booth 650, ISA Show 


POTTER 


AERONAUTICAL CORP. 
Union, New Jersey Malibu, California 


POTTER AERONAUTICAL PRODUCES A LINE OF MASS AND VOLUMETRIC FLOWMETERS FOR 
LIQUIDS AND GASES, DENSIMETERS, TACHOMETERS, FLOW SWITCHES AND A COMPLETE 
LINE OF ANALOG AND DIGITAL RATE INDICATORS, TOTALIZERS, RECORDERS, CONTROL- 
LERS, AND COMPUTING ELECTRONICS FOR FLOWMETERS, DENSIMETERS AND TACHOME. 

TERS. ALSO AIRBORNE ELECTRONICS AND TELEMETRY, SPECIAL FLOW CONTROL SYSTEMS 
SUCH AS BLENDING, BATCHING, ETC. 
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ELECTRONICS: Over, on and under... 


DIGITAL COMPUTER 
ENGINEERS 


Here’s your opportunity to join 
the team that developed the 
nation’s first transistorized port- 
able digital computer with “Big 
Computer” capabilities. 

Autonetics now offers you ad- 
vanced opportunities in the de- 
sign, research, development, test 
and checkout, manufacture, sales 
and field service of digital com- 
puters. Apply your experience to: 


Inertial Guidance Systems 
Flight Control Systems 


Automatic Check-out 
Centrals 


Armament Control 
Systems 


BSEE or better is preferred, along 
with several years experience in 
either systems or components 
associated with digital computers 
in circuits, memories, input-out- 
put equipment, logic design, 
analysis, or programming. 


Send your resume to: 


Mr. B. D. Benning 

Manager, Employment Services, 
Dept. E-92 

9150 East Imperial Highway 
Downey, California 


See our booth #551 
at the ISA convention 


Autonetics 4) 


A Division of North American Aviation, Inc. 
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Top Management Opening for... 


MATURE SALES ENGINEER 


Who can make his own opportunity 
The right man should: 


% Have five years industrial instrumentation sales experience, 
including supervisory responsibilities. 


%& Have engineering degree, preferably electrical. 
% Be accustomed to earning over $12,000 annually. 


%& Have the creative flair for producing useful, original, and 
practical thought. 


%& Have the initiative to carry out profitable development and 
marketing of industrial instrumentation. 


Send resume fo: 


B&H Instrument Company, Inc. 


3479 West Vickery Boulevard 
Fort Worth 7, Texas 


Attending ISA Show, Chicago? Visit B & H representative, Booth 847 























INSTRUMENT ENGINEERS 


Basic training required in either electrical engineering or 
chemical engineering. Should have 3 to 8 years experience 
in, or associated with, chemical process industry. Work in- 
volves design of new installations and expansion of existing 
chemical facilities. Salary commensurate with experience 
and ability. Engineering offices located in company’s ad- 
ministrative and research facilities in residential suburb of 
St. Louis, Missouri. 


MONSANTO CHEMICAL COMPANY 









Write to: 
W. R. Hayes, 
Assistant 
Director of 
Personnel 
Dept. M-107 
Inorganic 
Chemicals Div. 
Monsanto 
Chemical Co. 
800 North 
Lindbergh 
Blvd. 

St. Louis 66, 
Missouri 
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You are invited 


to consider a stimulating career opportunity for professional 
growth and recognition in 


SOUTHERN CALIFORNIA 


with 


® 
Beckman // Instruments, Inc. 


Beckman Instruments, Inc., with its headquarters in fast growing 
Orange County—close to the beaches, Los Angeles, Disneyland, 
etc.—is currently seeking several key engineers and scientists for 
career positions that have resulted from a recently initiated long- 
range program of new product development in the fields of pH, 
Gas Chromatography, and IR and UV Spectroscopy. In general, 
the men we are looking for have strong academic backgrounds in 
physics, optics, physical chemistry or engineering as well as recent 
experience in the instrument development group of a chemical, 
petroleum or analytical instrument company. 


OPTICAL 
ENGINEERS: 


BS or advanced degree in physics or optics. 
Will be responsible for the basic design of 
either dispersive or non-dispersive optical 
systems for colorimeters and spectrophoto- 
meters. 


BS or advanced degree in physics, chemistry, 
mechanical or electrical engineering. Will 
coordinate the efforts of engineers, techni- 
cians and draftsmen in the research and de- 
velopment of new concepts in the fields of 
IR and UV Spectroscopy or Process Gas 
Chromatography. 


ENGINEERS: 
PROJECT 


Advanced degrees in physics, chemistry or 
engineering. Will initiate, plan, design and 
develop complex apparatus for new instru- 
ments in the fields of Gas Chromatography 
and IR and UV Spectroscopy. 


SR. ENGRS./ 
SCIENTISTS: 


BS or advanced degree in physical chemistry. 
Will participate in design or development of 
electrodes for sensing hydrogen and other 
ions as well as special assignments in auto- 
matic titration and process monitoring equip- 
ment. 


PHYSICAL 
CHEMISTS: 


Also, immediate openings for servo engineers, delay line engineers, circuit 
design engineers, mechanical engineers and industrial engineers. 


@ Top Salaries 
@ Transportation & Moving Expenses 
@ Excellent Benefits & Services 
@ Modern Facilities 


For more information on these openings, please contact Tom Williams by 
phone or in person, at the Conrad Hilton Hotel, Chicago, during the ISA 
Show, September 21, through September 24. (Dr. K. G. Halvorsen, Engineer- 
ing Manager, and Mr. Walt Donner, Projects Manager, will be available to 
make on the spot commitments to qualified candidates) or 

Air Mail brief biographical sketch to Technical Employment Manager, Beck- 
man Instruments, Inc., 2500 Fullerton Road, Fullerton, California. All in- 
quiries will receive a prompt, personal follow up 
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INSTRUMENTATION 
ENGINEER 

OR 

PHYSICIST 


Unique opportunity with Crucible 
Steel Company of America for re- 
search-oriented instrumentation engi- 
neer or physicist. Requires degree in 
electronics, servomechanisms, and 
instrumentation desired. Challenging 
assignments include developing and 
designing new instruments for spe- 
cialized testing in alloy steel research 
laboratory with opportunity for de- 
velopment of steel plant control sys- 
tems. Ground-floor pioneering oppor- 
tunity for the right man. 


Excellent employee benefit pro- 
gams. Salary commensurate with 
ability and experience. 


Please submit complete resume to 


Mr. J. E. Harris 

CRUCIBLE STEEL COMPANY 
OF AMERICA 

P. O. Box 88 
Pittsburgh 30, Pennsylvania 











INSTRUMENTATION 
RESEARCH 
OPPORTUNITIES 


with 
Humble Oil & Refining Company 


Research & Development Division 
Baytown, Texas (Houston Area) 


Openings are now available for en- 

eers or scientists with ——— = 
fir EE, Physics or Physical Chem 
try who are interested in the a applic 
tion of electronic principles a 
niques to the instrumentation prob- 
lems encountered in basic and a — 
research in the petroleum he 
These positions are on projects con- 
cerned with the design and develop- 
ment of analytical instruments and 
continuous analyzers. Salary and re- 
sponsibility will be commensurate 
with applicant’s experience and train- 
ing. 

Send resume giving full details of 
education and experience to: 


A. Ross Rommel 
Humble Oil & Refining Company 
P. O. Box 2180 
Houston, Texas 














Due to Expansion of Business 
and Facilities, We Have a Need 
for the Following Personnel: 


Sales Engineer 
To promote sale of industrial weigh- 
ing equipment in process and bulk 
material field. Instrument back- 
ground helpful but not necessary. 
Deal with project, production and 
process engineers. 


Systems Sales Engineer 
To promote sale of large integrated 
weighing systems and control equip- 
ment. Requires creative sales ap- 
proach to top management and con- 
sistent detailed follow through. In- 
strument, automation, digital sys- 
tems or scale background required. 

Engineer 
To head up design engineerine 
group involved with design of weign- 
ing equipment, pneumatic instru- 
ment circuits, electronic analog con- 
trol systems, and digital readout and 
control systems. 


Submit resume in confidence to 
J. C. WILLIAMS, JR. 
WEIGHING & CONTROL 
COMPONENTS, Inc. 
Hatboro, Pennsylvania 




















Process & Development 


These positions have been 


Instrumentation Engineers 


This integrated growth company is foremost in the development, design, manufacture, 
construction, sale and operation of multi-million dollar plants for the low-temperature 
production of pure liquified gases, missile fuels, ~ewd 

complex mixtures of low molecular weight gases for the major steel producers and 
for the chemical and petroleum industries. 


GROUP LEADER — INSTRUMENTATION ... 


e oxygen, and separation of 








created in the expansion 

of our Engineering and 
Development activities. 

Each offers a challenging op- 
portunity for professional 
participation in technical 
and scientific areas in both 
commercial and defense pro- 
grams. Sound salary struc- 
ture. Tuition refund plan 
available. 


Technical Personnel Manager 








Opportunity in the field of Cryogenics for a Chemical Engineer or Chemist to develop, 
design and construct analytical and other instruments for R & D purposes and for 
application to process equipment. This supervisory assignment requires familiarity with 
plant process control instruments as well as development in the areas of Gas Chro- 
tography, Spectrophotometry, Thermo Conductivity, Adsorbtion, etc. 


SR. INSTRUMENT ENGINEER... 


Central Engineering Department seeks ME or ChE to specify instruments and safety 
valves for entire job, review vendors proposals and participate in vendor selection. Will 
also coordinate instrumentation among Project Engineer, Customers’ and other design 
groups. Desire 8-10 years instrument engineering with minimum of 3 years’ full re- 
sponsibility on complete ‘plants—chemical, refinery or low-temperature fields. Knowl- 
edge of prominent makes and manufacturers of pneumatic and electrical instruments 
essential. 


INSTRUMENT ENGINEERS... 


MEs or ChEs to specify instruments and safety devices for complete jobs. 5-8 years’ 
experience must include specification, selection and bid evaluation of most types of 
instruments, particularly electrical and pneumatic. 


-» INCORPORATED 
P.O. Box 538 Allentown, Pa. 


Reply in confidence 
D. J. Blackmore, 
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There’s solid assurance in the high 
accuracy of Howell Instrument'’s 
Ta’Pot®, the “tape-slidewire” 
potentiometer used as 
the key measuring unit 
to check, before launch, 
The Martin Company's 
USAF TM-76 “Mace” 
engine r.p.m. and temperature systems— 
and which is the go/no-go 
control during launch. 


The Ta’Pot is a straight wire (or helically wound!), embedded 
within the edge of a polyester tape. With calibration printed on 
the tape, this 12-feet long slidewire pot has up to 1200 readout 
scale ‘points; or it may be geared to an in-line counter, and 
servo-driven in either case. Or the Ta’Pot may be manually 
operated for exact readout of functions...or for control of 
functions...or for computer inputs. Electronic calibration of 
Ta‘Pot slidewires regularly achieves better than 0.05% con- 
formity to either linear or non-linear functions. The Ta’Pot is 
presently used in test cells, in jet engine analyzers, in jet aircraft 
cockpits and in a host of other critical applications. 


HOWELL INSTRUMENT COMPANY 
3101 Trinity Street, Fort Worth 7, Texas 
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Engineers - Scientists - Mathematicians 


Attending 14th Annual Instrument-Automation 
Conference, Chicago, September 21-25 


If you are experienced in airborne electronic systems and enjoy 
seeing your ideas turn into products, you may qualify for posi- 
tions of major responsibility with Litton Inausiries in the Los 
Angeles area. You will work with a company that is noted for 
developing, producing, and delivering advanced hardware of 


exceptional quality. 


INERTIAL GUIDANCE & CONTROL 


ADVANCED GYROS & ACCELEROMETERS Analysis, 
development, and research. 

ELECTROMAGNETIC DEVICES Design and application 
of miniaturized electromagnetic devices, including rotating 
components, resolvers, and synchros. : 

PRECISION MECHANISMS Development, prototype as- 
sembly and production. Analysis of stress, vibration, and ther- 
mal transfer. 


SERVO SYSTEMS Preliminary analysis, design, develop- 
ment, and testing of highly advanced servo systems. 


DESIGN—ELECTROMECHANICAL Design and layout of 
airborne electronic equipment including servos, printed cir- 
cuitry, gear trains and computers. 


COMPUTERS & CONTROL SYSTEMS 


CIRCUIT DESIGN Digital and analog computers and as- 
sociated input-output devices. 

LOGIC DESIGN Application to special purpose airborne 
computers. 

RELIABILITY Evaluation of thermal and mechanical designs. 


THEORETICAL STUDIES Involving dynamics, celestial 
mechanics, and astrophysics. 


RESEARCH Theoretical and analytical systems studies. 


Personal interviews in Chicago with a member of our 
Research and Engineering staff. Please contact Mr. Joseph 
Mulligan at our Chicago office, 1135 West Fullerton Avenue, 
Chicago 14, phone LAkeview 5-7770. During the ISA Con- 
ference, phone Mr. Charles Mcintosh, our technical rep- 
resentative, at the conference hotel, phone RAndolph 6-9635. 


LITTON INDUSTRIES 


Electronic Equipments Division, Beverly Hills, California 
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POWERFUL 
CYLINDER ACTUATOR 
Uses high pressure, 

small volume for @ Simplified construction 
utmost in speed 

and positive positioning. means less maintenance 


and fewer replacement 
EXCLUSIVE parts 
levi. 
@ Quick delivery in all sizes 
3," thru 6” 
@ Available in straight-thru, 
CAST ALUMINUM YOKE a three-way and angle 
Extra strong; cannot rust Aeaitebie in stes!, design; also with hand- 
a a wheel actuators, manual 
thick body walls meet override, radiation fins 
SOS, SSeS and other optional 
features 
SEPARABLE OR 
INTEGRAL FLANGES 
a \—@ BODY DESIGN Partial List of Conoflow LB 
fn sy Valve Users: 
less cavitation 
and erosion. ALUMINUM CO. OF AMERICA 
peerreyaatins nse wo AMERICAN CAN CO. 
saves time and labor costs ARMOUR & CO. 
ARMSTRONG CORK CO. 
ATLAS POWDER CO. 


BETHLEHEM STEEL CO. 
CROSSETT PAPER MILLS, INC. 
USERS FROM COAST TO COAST SPECIFY | ‘sownzeucnsach comp 
DOW CHEMICAL CO. 
ee GENERAL FOODS CORP. 
CONOFLOW LB VALVES: | zu rence 
HERCULES POWDER CO. 
JONES & LAUGHLIN STEEL CO. 
KIMBERLY-CLARK CORP. 
, OLIN MATHIESON CHEM. CORP. 
When company after company switches to Conoflow LB control MERCK SHARP & DOHME 


valves—and constantly reorder—there must be a reason. Leading PABST BREWING CO. 
REYNOLDS ALUMINUM CO. 


JOS. SCHLITZ BREWING CO. 


for Automatic Control that’s Headache-Proof” 


manufacturers use Conoflow LB valves because they want head- 





ache-proof control—and they get it. Specify Conoflow LB valves for SCOTT PAPER CO. 
performance, economy and dependability—complete satisfaction. SEAGRAM DISTILLERS CO. 
For additional information telephone your Conoflow representative partments 
(located in principal cities); or write to Conoflow Corporation, U. S. RUBBER CO. 
2100 Arch Street, Philadelphia 3, Pa. for Bulletin LB-3. U. S. STEEL CORP. 


WEYER' “SER TIMBER CO. 
Visit us in BOOTH 516 at the ISA SHOW 


CONOFLOW CORPORATION 


FOREMOST IN FINAL CONTROL ELEMENTS 


OFF 


MwALWwOorT rs 
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See it IN ACTION! 


CLOSED-LOOP COMPUTERIZED CONTROL in actual operation! 





For 1959, this is the big news in automatic controls And you can realize its benefits on your own processes 

for the continuous process industries .. . electronic ate today . . . because GPE Controls, Inc. supplies 

control systems incorporating digital computers! closed-loop system components manufactured by its 
This most modern concept of automatic control is own divisions and designed to operate together. 

a down-to-earth reality... right here and right now. 

You can see it in operation . . . actually guide its per- Write today for descriptive literature. 

formance ...in the GPE Controls booth at the 14th 

Annual I.S. A. Instrument-Automation Conference GPE Controls, Inc. (formerly Askania Regulator Co.) 

and Exhibit. 240 E. Ontario St., Chicago 11, Illinois 








Be sure to visit Booth 621 
A at the 1.S.A. Show! 
Gi of GENERAL Systems Analysts! U tuniti it ith America’ 
ystems Analysts! Unusual opportunities await you wi merica’s 
Once P R E C [ S I O N most progressive control manufacturer. Write or call Technical Per- 


COMPANY sonnel Manager. 








' 
A Subsidiary of GENERAL PRECISION EQUIPMENT CORPORATION 
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